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Abstract of JP200031 2007 
PROBLEM TO BE SOLVED: To provide a 
semiconductor device having high performance 
operation and high reliability. SOLUTION: An LDD 
region 707, which is overlapped on a gate wiring, is 
arranged on an n-channel type TFT 802 where a 
drive circuit is formed in the semiconductor device, 
and a TFT structure which is resistant to hot carrier 
implantation, is accomplished. Also, LDD 717 to 
720, which do not overlap on the gate wiring, are 
arranged on an n-channel type TFT 804 where an 
image part is formed, and a TFT structure, having a 
small OFF current value is realized. At this time, an 
element, which belongs to the group 1 5 of a 
periodic table with a density higher than that of the 
LDD regions 717 to 720 is present on the LDD 
region 707. 
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113^L-Cti. m^ltmt^>^/l^ (TaN) -^mit 

(WN) i:;55M^LV\ 
[0 0 3 8] ^btC. mic^^^Ml 1 3±(C||2(7)2g 
mM \ 1 4^T a . T i . Mo. W;6- b]Pim/c5c^^ 
tL\t\^-fM^<D^m^^l^^h't^Mm.'&^V(X^ 1 0 
0 — 4 0 0 nmCOiiC^tCff^^LfCo 'B^Jx.t^. Ta^20 

^ 1 (O^^mm 1 1 3 (7?T. L < 11^ 2 t^^miK 1 1 4 

o±(C2^miKi 13, 114 m\z.m^mM \ \ a) 
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{bl»Jl:COfc:J^>tC'>y =3>'M^2-2 0 nmSS<^/i:^-C 

10039] Cp-ch>/-h WM<nw^^k p •^"'gi^to 

?f^jS 1^2 (A) ] Ui^^ h-^;^^^115— 118 

y-hSaiil (y- h^^i: ^bV^^) 119,y-MB«S 
12 0, 12 1^m^\^tio ^cfiiJ. r r-^lin^-y^/P 

F T i: izmmmi 

JO 2 2, 12 3Sr3^Ufco 

[004 0]-?:Ur. Uv^^*. h-^;^^ 1 1 5 — 1 1 8 3^ 

J^i^TC^ir LT, v^.i^^ V' (B2H6) ^ffiV^T-f ^^-V- K 
V>) T-^:^IOLfCo w;iT*(±5 X 1 020-^3 X 1 021atoni 

^^^^ (p^-") x^i-t^t t-r^o v^ox. :^mmm^ 

[0 0 4 1 ] /cC*3, rOX^tC:^oV^T, >^ >^ h ;^ 

115-118 ^i^mvxy- hm^mi o 7^^y^ 

>^I^^Lr, f&tiS 1 0 4C0— IfP^^^m^iirfc^. p 
M 1^ {^-^--r ^ ^^i^Tc^ ^ ^:tiD-t- 5 xa ^^T o T S 

^<Dm^. i}mm^tm<xmt^fzit. fsi^^t^-^ 

^5^>-v^t5^i'^^.cv^L, — r?^-;/ h t.f^Ji-r-5o 

[0 0 4 2] Cn— c hy- VW.m<OW^^ : 1^2 
J(? (B) ] ^fetCl. Ui;^^ h-^^^ 115 — 11 8(i^^L 
fc^, Uv?^ b-^;:^.^ 1 2 6 — 1 2 9^Ji^JEKL, n^^ 
^^/w^TFTO^J^— hiEjUl 3 0, 1 3 1 $r?f^^LfCo 
hgaiHl 3 Otln-^^1 1 2 (by- hife 
^tl^l 0 7^ifM.TS/jr^ J:9(c?f$j5ScUrco 
[0 0 4 3] [n-'M^O?!^^ : 1^2 (C) 3 JSfetC. U 

v^;:^ h-^^iJ' 1 2 6 — 1 2 9 ^^5feL, uv^;^ h-^;^^?' 

1 3 2— 1 3 4^Jl^jSL3to ^LT, n5^-t^-/^^TF 
40 ^^13 4fin^-\-^->'l-MTFTC0y— hifiiSl 3 1 $r 

W.omxm^\.fzo rixfl. ^<?:)xai:::fev^Tiij^$|5co 

n^-t^^/V^TFTtC, HEH^S/jrbncV^J: 9(- 

L D D ^ ^ ^ Jf^ fiSc -r ^ 46 ^ o 

[0 0 4 4] ^L-c, nm^H^-t^^^mvim^mm 

LT^^i^^^i 3 5- 1 3 9 ^jf^fiScLfCo r:::r*>b. 
yji-:^y^>' (PH3) ^ffiv^fc><:^> K— 

;i <75^^(?D y XOmm^ 1x10 1x10 2latoms/ 
cra^tLfCo r r-CJf^J*^nfc^i^i^S*gcl 3 7 

50 -1 3 9iC^^nSn^^M4--rS^J^i^7C^O^gffi$r 
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^f^mmi 3 7-1 3 9Srn-'^«i:mv^^^5 w^^S 

^nXl/^/dCOT. J^^iC(i^^it^^^l 3 6 — 1 3 9 J: 

[0 0 4 5] /^io, rcOXmi;iiol>T. Uv?;:^ 
13 2 — 13 4:^<tt/y— hlBH 130 t LT 

f^^i^l 0 7^^:y^>>/L. 1 0 5. 1 

[0 0 4 6] Cn—^i^OJ^j^Jc : 1^3 (A) ] ^SklC. U 
h-^;^;?' 1 3 2 — 1 3 4^I^^L. M^SiSOn^ir 
^/V^TFTi:;:tSf£ii^ 1 0 6(Cn^^#^i-^^M 

\ 4 0-1 4 3lCliHfiiSn"|M^C0lX2 — 1 
X 1 0 CT^^tS 1X10 5X10 l^atom 

s/cm^) T-y >^;6S^^lP$tt-5 J: eit:iL/Co ?:t*5, ^^T- 
JF^^^nfc^^i^^^l 4 0-1 4 3(C-^^n6n^^ 
#-^-r^>FMi^7c;^cojeS^I: (n") T*^^r^i:-r 
-So ti^oT. :*:P>^l03#^T*(l^^i^^^ 1 4 O— 1 4 3 

xvt¥— YWMx^^t<.fz.-^mmw^ i e ? ^i^v^r^ 

[0 0 4 7] \mkm\L<D:a^',mz (b) ] ^sfeic, ^ 
(cm 1 tT^MfB^^^i^co-^ t ft^^m^mm \ aa^w^ 
^Lfco f^m^^.m 4 4ti^^i:v'y gf^bv^y 

fc^Si^Tf^fife-rtLi^^i/V ^fc. ]^i?:iii 0 0-40 

[0 0 4 8] -eto^. ^f\.^f\.(n>Wi^xW:m^M^nm. 

^ p ^ ^f^^-r a ^^i^Tc^ ^f§<±<b-r -5 ?t (ci^ 

^3ilxm^^Tofco C(Dxati:7r— ^-^r:=^— 

tf— T::^— :^ Ttti^ K1^— ^/i^r — — /i^ 
^ (RTA^) T*^T9 cirT'fiv'r— ^ 

:^T^->'U&-C?§1±ffc:xm^^Tofc. ;t?Dmi^llti. 
#ISm4^t-ii3V>T 3 0 0 — 6 5 Ot:. $f^L<(i4 0 0 

— 5 sot:. rrr*(i4 5 0'c. a^r^icofiJi^^g^tTo 

[0 0 4 9] ^^(C. 3 — 1 0 0%(7:>7K^^-&tf#ia^ 

q^r% 3 0 0 — 4 5 ot:r*i — 1 2^rBiofi?i^sa^^ff 

fSI^^^TK^fk-r-SX^^trofCo COXmt;i;!iDfl!i 
^®$nfc7K^tcJ:i?if^fi^gco^>^y 

j^s^-r^xmr-fe-So TK^^bofifeco^^t LT. >^^x 

[0 0 5 0] C^TpI^^)^. y-^XKU-OiEiSI. ig 
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xm^iJ*^;t/c(b. i^S&i^fe^j^l 4 4<D±{C0. 5-1. 
5 A*mJi:£0^rB^te^]^l 4 5«rJl^JSLfCo mW^m^U 

m \ AAhmWi^wm \ 4 5i:-e/^sfli^K^mi(^^ 

[00 5 1 ] -^O^. -^ix^'^XOTFTi^y-^^^* 

y— 1 4 6 — 1 4 8 i:. Ku-r>IS«li4 
9, 1 5 o^ji^^tTto ia:^Lrt^/jrv^;dN >^^i6^j-e 

(ime>c^S£ll$r. TiM^^lOOnm. T i ^-^tfT 
/l^^ — ^7 AJ^3 0 b nm> T i 1 5 0 n m >£r ><'^^ :x ^ 

[0 0 5 2] iSfcCl. x-^y 3 >J^l 51^ LT. 

^^b'>y ^^^l^. ^<t:'>y ='>^. ^fcfi^{t:®f{t:v-y 

^iVfllT'S 0- 5 0 0 nm (ft^&^Jt- (1 2 0 0 — 3 0 0 
nm) (DW.^Xm^\^fz,^ ^CD^. r 0;bc^-C:^^{t;^ 

^iKfCo ^Jx.t^. 3— 1 0 oroOTK^^'&tf^ffl^l^ 
20 T% 3 0 0-4 5 O^CT'l — 1. 2^rp1<7)f^^^^^f5 ^ 

[0 0 5 3] ^<Dm.. mmmmt^^f^^^2<r>mf^^&w 
(i, ;j^y-r ^ h\ y/u-. ^j^y r ^ :fj^y-r ^ kt 

-5^-r:/o;j^y ^ ^ K>^^v^. z 0 QX.xm.^x.x'm^ 

[0 0 5 4] jS>:iC. M^gB^/d^-5ffi*S(Ciol/>T. |g2co 

/irBii^^j^i 5 2±tcig7ti^i 5 z^mjSL\^tL^ m%m 

1 5 3(iT/V.^^^7.6s (A 1 ) . ^^>' (T i ) . ^> 
40 (Ta) ?5^^31*mfc7C^^fc(iV^-m75-^±fi!c5^ 

^i--5^T* 1 0 0 — 3 0 0 nmCOJi:^{C?f^j5gL3^Co 
T. ii^tl^l 5 3 0^®(C^gK^b&^7tfi>^'7X^K 
{L^C^J: 3 0— 1 5 0 nm ^ L < *i 5 O — 7 5 n 

m) (om^cDmit^ (m<tm) i 5A^m^i.tzo 
^M^^^^i^t-r^m^mi^K m<tmi 5 A t \.xmit 
[0 0 5 5] tn^. z zxnm^mmm(D^{zii&mm^ 
50 vr>m^ ti n:^^< y ^ ^(D^i^^mz. x o xmfSL u x 
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LC (Diamond like carbon) tiW^^^Bil^^ 

[0 0 5 61 jsfet-. ^ 2 comm^mm i 5 2 k > 
gsn 15 0 {zm-t^ h n-^—ji^^m^\^. mmm. 
mi 5 5^m^\^t^o iiii^m^i 5 6. 1 5 7(i 

1 5 5-1 5 7ti. mi^mm^Bm^mmt't^m^izn 
[0 0 5 71 *fc. z(o^. mmmmi 5 5 tm^mi 

5 3 ti!)*^mt^l 5 4 ^iftLxm^J:^tim^l 5 8;55{^ 

[0 0 5 8] w 9 ur igibSK^^JF^^-r 

iHlSStCIin^^^^/l-STFT 1 8 1 . p^-Y^/l^^TF 
T 1 8 2;65?i^^$iX. M^$li(C(in^^^/VMTFTT 
/<e-5®^TFT 1 8 Sif^M^^tttio 
(0 0 5 91 CMO S[HlSSOp^-r^->'^MTFT 1 8 1 

Cltt. ^^^./U?f^J5£^^l 6 i^wzp^^migixm^^ 
titiy — ^mmi 6 2RXfh*l^^>migil 6 3;55Ji^fife^ 
nyto n^^^>'^^TFT 1 8 2(;:ti. ^^^^/U 

JF^^^*S16 4. y — >*^^^16 5. KI^^>^«16 

DD^SE (Lov^^S) 1 6 7;55?F^^$n^Co r^O^. y 
— ;^^«tl 6 5. h*U^>^mi&l 6 6ti-^n^*nn^^ 

«c (^^tCti (n'+n"") ^AS) T'Jf^JSfe^n. Lov^^S 

[0 0 6 01 ^fz. US (c) x^-xx^ ^fznm.m.)^^ 

^^^h'TfztbiiZ^-r^-^i-m^miS.l 6 4co>t{Hy(^^ (K 

^/i-ff^^«i«i 6 4 %:i^Ayxmmizmm\^xh^^\ 

[O 0 6 1 1 -^iZ. ill^TFT 1 8 3izn. ^-^^-/Vjf^ 
^^«1 6 8. 1 6 9. y— >^^*S17 0. h^u^>m 

«i7i. hite^M^i^M-^ry- hianirfi/cfib?^/ 

V^LDD^^c (UT. rcOLDD®^$rLoff«i^^V^ 
9o off tlioffset60:EX*^5^o ) 17 2^-17 

5. Loff^«1 7 3. 1 7 4iCl^Lfcn^^^ (^Z^W, 
^ffiO{g:i^{C^^;65*)5) 1 7 6;55ff^^$nfCo 

y-;=<^«i«ci 7 0. Ku-f >^^i 7 1 ^i-=en•ei^ 

n-'^^TJf^fiSc^tl. Loff^^l 7 2-1 7 Slin" ® 

[0 0 6 21 mm^^^^xfmm^^ti^^^'r 
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^\B\^i±mzft^cx^^Bim^nm't^TFT<Dm^^^m 

^Ztt^X^tZo Mri^mzn. n^^^^/U^TFTJilEl 
^i±m{zjt^ZXhDDmigiCD^m^mti:ib^. LovffiSJ 

^fzitj^ofmi$it:i^^^^i-f^zt{zx^x. m-mm 
±{zmmmi^'^tz\'X7isiy h^-rvrnm^mm\^tzrF 
rmmtiS::tym.r^W)i^^mu\^fzrFTm^t^mm 

Ltzo 

[0 0 6 31 ^jx.t^. Ti^-x^f h V 1^ :^mm^Bm^ 

SSdilbTV^-So ^/c. n^^^^/V^TFT 1 8 3fm 

[0 0 6 4 1 t.tz. ^-Y^>'t-:^3'-7 ;i mtC^Ur Lov 

(*M) tiO. 5-3. 0/^m. -f^^^tCfi 
1. 0—1. 5 mnt'ttli'£Bil\ ^fz. mmTFT 1 
8 SCl^tt "btt^Loffffi^l 7 2-1 7 5(^g$ 
20 (tS) (±0. 5 — 3. S^iin. f-t^6tlt-fi 2 . 0 — 2. 
5 M m^-m(^^V\ 

[0 0 6 51 [^iS^J2]3^llS£{?ijrNi. T^x^:/-^h 

y ^ ;^StSCOM^^CO n ^^^/U^T F T 4 0 1 izmU 

^ti^^w^m:<Di^(Dm^iiZ^\^^xm4^m\'^xmM-r 
6o m4(DmmmmnmmmixmmLtzifmj: 

mtCti^oT. ^{b^^l 5 4^J!^fi!ci-6^C5^T^<l^ 

-■c^b-so-e. ■tr^r*<?:>l^3gii[El 1 -3T'at-lfeP>^$ 
30 [0 0 6 6 1 MMm 1 oxm{cti^orii5tl^ l 5 3 . it 

^j^i 5 3 ^mitvxnhtitzm^t^ I 5 4^m^\.'ft 
mmmmmxt^:^y^^—^-4 0 2'-'4 0 4tmm 
-t^o ^mmmmti^xit. Ti^v^^ h\ ^ut^ k. 

^y-r ^ KT^ h\ T:?' y/K BCB (-o-yvi^ n:/ 

>^-<-i^— 4 0 2. m2 (Dmm^mm i 5 2. y<y >^ 

JF$)*L. ^2fg^Jl ^f^-(^$^ifSfT'tij^ll;^4 0 5^?i^fi!t 

i-5o iii^ii:ii4 0 6. 4 0 7 itmt^-r ^%^\<Dm 
40 m(DmmM.mx-h^. 

[0 0 6 71 r 5 LT. ig^^i 5 3 tmmnM4 0 5 

;65^>fbi^l 5 4 ^^^LTS>'^<>fc^«t-*5^/^Ti^^^^l: 
4 0 Bi^^m^^f\.^o p(c;^-<— 4 0 2 — 4 

0 4^^(t'5r^(ci'9. ig*]^i 5 z tmmtm4o 

5-4 0 7 i:OrBl-C^^-r^'>3- h (^i^) ^ISih-r 

[0 0 6 81 ^cf*5. :*:|IJg0y(^«lfiSctillffi0»J 1 cT^^filci: 

[0 0 6 91 [^Jfe^^y 3];*:|llfe«?yr'(i. r^'r^zf'^V 
SO y ^;^^^<75ili^^F|50n^-r^-/^^TFT(C^j^$tt^ 
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or, m^mi 5 3 ^m^-r^ t ^^^x±<m~x*h 
^(Dx. ^:it.x<ommitmi --'3xw^wim^tix\^^ 
So ^ifoT, ^mmMxitmmmi tm^j^^.'^<o^\cm 

[0 0 7 0] ^-mmmi<Djim\z^iit^xm^mi s 3 

mm^^mx^^j:^::^^—^- 5 0 1-5 0 3 ^m^-t^c 
mmmmmtLxi-x. yt^]}^^ h\ ^vr^h\ t^v^ 

h*r^ h\ V /i-^ BOB {-<:^yiy^xj':/^:y) 

fi^hmi-^titzm^m^^h z t:^^x^ (a) ) 
[0 0 7 1 1 mmmit^^tzi:^:;^^ ^-^mitm^ 
<t ^ mytm 153 o^m Lfc:^ffi{c^{bi^ 504 ^jf^^Sc 

-r6c ^<f:fc\ i^-5 0 1 -5 0 3 ^g^U/cgI55>^- 

^i^-ft;i^5 0 4 li?f^^^:fL/^V^ ([^5 (B) ) 

[0 0 7 21 ;^-<— ih— 5 0 1 , m2(Dmr^^m 

[0 0 7 3] C 5 LT, 5 3 i:M^m^l5 O 5 

5 0 8;65?i^J*^iX'^c rt^ct 1^-- 5 O 1 --5 

0 3^^tt-5r ^(:ij:'9. iE3tJ^ i 5 3 tmmmms 0 

5-5 0 7 ^c^r^lT'^^-r^v-a- h (^i^) ^Eftih-T 
10 0 7 4] >^ib\ :!^^JS^Jco^fiJcli^JS^J 1 (Drn^t 
[0 0 7 5] [^iS^J 4 ] 2^|IS£0y-C(;i;*:^§g(7)^^(c: 

^mW}\B\^cDm^mmx:hhCMos ^sim^m^izmf^ 
[0 0 7 6] mw^. mme o i ±\zTmmt i^xmit 

©EYbv-y =3>^6 0 2 a ^5 0 — 5 0 0 nm, iX^m^ 
lil 0 0 nmCOl?^t^?F^J5ScLfCo mtmiti^ }) Vi^ 6 
0 2 all. S i H4i:N20^NH3^I^.5|^;^^^ LTf^ 

m^ri^t(Dx:h^ . ^m'r^mm^m^2 5atomic% 

UA±5 Oatomic%*SSi:^<C^<i: p;-Lfc. -^t^^. 

#ffl^^rM 5 0 — 65 orcof^^s^JSL. ^^L^^b 

^^-)^6 0 2 a ^m^iti^tZo 
[0 0 7 7] $ fjfC^YkK.-ffclv'y ^i^J^e 0 2 b^l 0 
0 — 5 0 0 nm. iX^^icn 2 0 0 n m<Dm^ i^iMf^ 
L. ^^i^LT^B^BS^^^*]^ (H.i^-^-f) ^20-80 

nm(Dm^i^mf^L^tz. :^mmmxit^^BW^mi^mt 
B% K y =^ > ^ / ^ - ^ 1^ ^ ffl " "c t> a V \ 

[00 7 8] ^ LTi|#^¥ 7- 1 3 0 6 5 2 -^^c^m 
@ittnF##5. 6 4 3, 8 2 6-^^Uf5, 9 2 3, 9 6 
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hmi'£tifz-m^fznm^m(D7€m. ixmm:^i'X=^y^ 

yu) ^m\^-^^^Bit^^x^^o mi^^^a^. 

y ^ >mmm{:i^m7cm^^n^-^tz:i^mxi}mMmi: 

10 ^'^(OX^^a 

[0 0 7 9] r ^» LT^B^BMi/y =i>l^^Jf^fiScLfce>. 

T-4>^v^;5V. \i^—M.m^mm^mjLLxm^'r^:itx 
[0 0 8 0] f^^sm^>v =^>m^^<^-=^>'i^v 

f§i4^6 0 3-6 0 e^rJF^L. ^hiC'ttih^S: 

20 7(1. s i H4i:N20t^^^f^S:i$ti^M^t:®^^l:'>y 

V'MT'fc'?. CwT**il 0 — 2 O 0 nm. iff^L<ti5 
0— 1 5 0 nm(^li:^T*?i^J5KLfCo (116 (A)) 
[0 0 8 1 ] ^fetc. ^i4@6 0 3 . 6 0 6CD^®i:. f£ 
^±^6 0 4. 6 O 50— SIS (^^-t->'Uff^^^^^'g'tp) 
^ISp i^v^;^ V^y^^ 6 0 8 — 6 1 1 ^JI^fiScLfCo -^rb 
T. :7;4-^:7>r>' (PH3) ^ffl^/^fc-f :^>' K--:^&T* 
n^^f^^-r^^i^i^TC^ (;$:||ffiiB?ijr(i y >-) ^ms\ 
LTm{rLov'^*S^/c(lLoff^«^?:e^n-M«6 1 2 
-6 14^ff^^Lfco w(DX^T-(l. ^-h^^J^6 0 

iimjEtie 5 k e vtc^^ty^o ?&'ii)it-^;tJD^tt5y 

2x10 1^— 5x10 l^atoms/cm^O^ffl 
L< , r wT-til X 1 O^^atoms/cm^i: 
LfCo (1^6 (B) ) 

[0 0 8 2 ] mz.. m\(ommm:^ i 5^. ^^^-^^^^^j^^ 

\Z^^m\L^'^^f^ (TaN) r-Jf^^L^Tco i^l^T. T 
(Al) ^^^5^^-t-Sm2(??2#mJ^6 1 6 
1 0 0 — 3 0 0 nm<Dip:^(CJl^fiJt;LfCo (1^6 

(C) ) 

40 [0 0 8 3] ^ur. m2C0^mflg^^'^^>^^LTia 
116 1 7^Jf$^L/Co ^^^iS^iJO^-g', ll2C0^^JK;i5 
A1T*^-5C0T% y ^-^^fSCtdJ: l9Tifer-foaT a Ni^ 

5 ^iail6 1 7CO_t(C®3CO^^J^6 1 8 ^^l^^ 
(Ta) T*100 — 400nm {•j^mMmX\%2 0 0 n 

6 t^^^k ^ > ^ ^i^m^m^ vxhmt>^j:^\ me 

(D) ) 

[0 0 8 4])^tC. Uv^;^ 6 1 9 — 6 2 4^JI^ 

5^? ^L, Ml (?^2^m]^i:®3(^^mi^O-m5<^^yf^^>/ 
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T£0</- Mane 2 6. Ij^^coy- MS«|6 2 7 >Sr?f^ 
^LfZo T'jr^J. ^Ii;]^6 2 8-6 3 0l:in^-^^/u^T 

I 0 O 8 5 ] 1 (T^^Sm^ (TaN^) <^ ^ 2 

(Ta^) <D:r,^y^:^^{^CF4t02<^^'^:^^i^ 
X^nv ^tt^X'^ito ^LT. Uv^;^ h-^^i^ 6 1 9 
— 6 2 4$r^<7?^^^LT. p ^^^^/U^T F T/S^^^ 
^nS?Sti^6 0 3(7)— |R5iC, p^^{^^-r^^^i^5c 

i^Tcmti^x. v?7j?^> (B2H6) ^^v^r>r;^-> K— 

xm^UL^tZo 4<o>'05^;!JDSSti5 X 1 O^O—a X 1 0 
21atoms/cm3 (:$:|IJS^jT'li 2 X 1 0 ^latoms/cra^) t L 
/Co -^LT. :^n>;65f^ii^(C^;tlD$tLfcp''''®«6 3 
1. e 3 2^m^^LfZo m? (A) ) 
[0 0 8 6] /.f:Jo. w^DXm^;I^oV^T. Wi^v^. h-^^>!' 
6 19 — 6 2 4 t Lry— h^feJtMl 0 7 

^y^^^L. ^ti® 6 O 3CO-gp^^m^iir/c^. 4<o 

[0 0 8 7] ?sJ;:(c:, ui^;^ h-e:;^.^ 6 1 9 — 6 2 4 
5feLfcm. STfcicuv?;^ h-e;^^?' 6 3 3 — 6 3 8 
LfCo m(in^-^;t-/U^TFTO</— hiE^^ff^^i- 

j^yU^TFTOy— MSl^e 3 9 — 64 1 ;55?f^J^c$n 
fZo r<^^#y— MBj8l6 3 9. 6 4 0tin~^«6 1 
2-6 1 40— ^fiS^S^'cC^ J: p(Cfl^)5g;LfCo (1117 
(B) ) 

I0 08 8]i^(;i, U>?>; h-^^^ 6 3 3 — 6 3 8 ^£r^. 
^Lfc^. frfctcuv?;^ h-^>^^ 6 4 2 — 6 4 7 ^ff^jS 
LfCo Uv^>^ 6 4 4. 6 4 6 lin^^-^^^^/U^T 

FToy— hg£||6 4 0, 6 4 1 i: n-'gi^cD— aJ^S 

[0 0 8 9] ^LT. nm^H^-'t^^^^Tzm C^M 
^mxnV » ^1X1 O^^^-- 1x1 O^latoras/cra 
^ (:*:||Jfe^jT-(i5 X 1 0 ^^atoms/cm^) (^^^T*?^;!lP L 
rfSti^ 604-606 i:in ""m^ 6 4 7-6 5 3 ^JF^ 
fifeLfco (1^7 (C) ) 
[0 0 9 0] ZOX^(^:fcV^T. U>?>^h-^>^i7 

6 4 2 — 6 4 7 ^fflt^ry— h^^^l 0 7^^5/^> 
m^L. ?Si4^6 0 4-6 0 60-^FI5^^m$-frfc 
y >^^^D-r5X^^^foTt>^t\ ^CO:^-&. :^JD 
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[00 9 ll«^(c:. Uv?^ h^:;^;?' 6 4 2-6 4 6 
5feL. iij^lFP(7)n^-r^^t'^TFT^/jr5f£tiJi6 0 6 

icn^^ii--^-r5^^i^7c^ (2^^^*S0*j-eiiy ^) 

:!jDi-5X^^tToybo ^ 9 LTffIl^n-^«C0 1/2- 
l / 1 0 cO^gS (^^^6ti;i(i 1X10 *^— 5X10 l^at 
oms/cin^) T*y >';5^^;?ID ^iX^h n 6 5 4 — 6 5 7 

[0 0 9 21 ^/c. :ioxmT-iiy- hiaiir^Ri^nfc 

7(? ^^i^^^ 6 5 8 — 6 6 0 ^W\^^X'^X<D^^^f<^mm^ 

{Ctl6 5 9. 6 6 0r'^$^X§®«;55n"^*ST'fo^<D 
tC?^U. 6 6 1. 6 6 2 (n" + 
n— ) mmn'mi&6 5 9. 6 6 0 X ^ i, 

m=¥^m\^-mmxv :^^^t^o (a) ) 

[00 9 3] 1^\Z, 1 00 — 400n mJlO^^^lfe^j^ 
6 6 3 ^^:/^X-rC VD^-CS i H4. N2O. NHa^ 

20 it->D =^ ^m^PcO^^y^mmmi-t 1-3 Oatomic%^/^ 

[0 0 9 4] ^(om. ^H^*ix<Dm^xmm^tifznm 
^tzi'^pm^H^'r^^m'^Tcm^^mt-r^fzi^izm 

^mJ^m^n<:>fZo r(^X^tl:7T— ^-:^T::^-/W^. 

& (RTA&) xn^ :^tt^X^ ^^X^yr—^- 

30 7.T^-jvw:x^m\LTM^^^^tz. nm.^m^. 

#Km^*-:feV^T3 0 0 — 6 5 Ot;. $f^L<tl400 

— 55ot;. rrT*(i4 5o'c. 2^m<Dm^m^no 

fz. 

[0 0 9 5 ] 3— 1 0 OrotOTK^^-^tf^IS^ 

^X\ 3 0 0 — 4 5 O^CT*!— 1 2^rB^C0?^^EQ;li^tT 

v\ mi±m^y^m^t't^jim^n'ofzo coxmrn^s^ 

^^foTtj^V^ (|il8 (B) ) 

[0 0 9 6] ^^itT.m^mx.tzh. ^m^mme e 3 

(D±{ZO. 5—1. 5 ;imil(??^rBlite^l^6 6 4 ^JF^fife 
LfCc BufE^^^^^j^ 6 6 3 ^^rBllfe^l^6 6 A tXfj: 

[0 0 9 7] ^jtl^*n<DTFT<Dy — :^m^^ 

ti. y— ^gE^6 6 5 — 6 6 8 i:. Ki^-oiH^e eg 

7 2^W^^l.fz, fj:^. !gl^^i^ru^/^^^;i5CMO 
sm^^mf^'ir^fzib\c VU^ >i£jg|6 6 9 i 6 7 Oti 

50 m-mmt\^xmm^tix\^^^o ^tz. :Km:ht^^ms 
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^^r^^m^mm^^G 7 3. 6 i 4 i^mmizm^i. 

Tij^^lOOnm. T i TyV ^ - ^> 3 0 0 

10 0 9 8] ^felC. ^<^yi^^—>3 >m6 7 5 t LT. 

miti^'j=^>m. miti^v=^>m. ^/ti^^fb^^bv-y 

=1 ^J^T' 50--500nm ({t^^t::(:i 2 0 0 — 300 
nm) (Om^Xm^l^tZo y<^y>'-<—iyB>m6 7 5n 

:r7X-^c vD&r*s i H4. N20. nh3;6^^?f$^^ 

th^mtmiti^V =^>m. t.tH:i:S i H4. N2s NH3 
[0 0 9 9] lKOjf^^(^5t3S:orN20. N2. N 

1 (7:)/iFBl^lt^4^t-'^^^^tt. sts^2 0 0-4 0 ot: 

[OlOOl^y^. /'^';/v'-<-v-3 >^^JF^jGiScUyc^ 

tc. ^b^^7i^mitJim^n^rh^\^\ mz.\^. 3-1 

0 orocoTK^^'&tf^is^^r*, 3oo-4 5ot:r-i 

1 5 1 icr?lPa^^?i^^LT:^V^T^Sl\ 

[0 10 1] -^co^. ^^1^Jii;i-b/,e5m2 0®rp1$fei^ 

me 7 e^mi um<Dm^ii^mf^i.fzo ^mmmtx^x 

^ K. BCB (-<>>^v-^n^7"» ^^^^ffl-r^w^ 

[0 10 2] mm^t^-ji^mmzioi^^x. m2<D 
mmmmme 7 e±i,zm^m6 7 7^m^i.tzo mytm 

1 5 3nr/i-^^^J^ (Al) . (Ti) . ^> 

^yv (Ta) t)^hmi-^titi7cm^fzit\^^-rti:^^^^^^ 
t-r^mx 1 0 0-^3 0 0 nmCDm^i^M^LtZo 

^J^€r5-5 0 nmJi^fig;LTio< z. <D ^izM^-ir ^ 

mitm:<Dmm'&^m^^:itfi^x^fzo ^tz. ^mmm 
xm^Lfzm2<Dmmitmme 7 6o^®(ccF4;sf^ 
^ffli>fc>^^x-:r^3i^ife-ri:. mm^Wizxvm±iz 
nm'r^m^m<omm^^^±^'^^z.t:^*-xtfzo 
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to 1 0 3] ^fc. mytmfznxfj:<. i^<ot^m^m^ 

mi:-:>^J:<'mm^^^^f&X^ mt. -^rO^-g^tiS 

3sbm2<Dmm^mm\c:=i:^^^ hyt^-/\^^m^Lxis< 

[0104] m^m6 7 7 (Dmmiz^mmitm^ 
fz{ty^:^'^m^[:m i^mmmximmmim) (cjid 

30— 150nm (iff * L < 5 0 — 7 5 n m) Oj?^ 

JO (Dmmmit^e 7 s%:mm,\^tio ^mmmxitm^me 

t-r^m^mx^^tztzi^. mmmit^^e 7 st Lxmtr 
yu^=.^M.m iT/i^Ki-m) tm^^Hfz. 
[0 10 5] ^mmitm^m\zm\.x. ^-r+^t-r/i-;^ 

:3i^U>>/y /ui:^2 : 8 X^^ l^tzmmXh ^\ 

20 m^mn^. m^m6 7 7t^mf^^tix\.^^m^=kmm\z 

i^7tJ5^6 7 7 LT, (3g^mA-|&+ 

9t-Lrig3feJ9^6 7 7<^^®(CtiJ?^ 5 0 — 7 5 nm(D 

[0 10 6] ^fc. :z^x\t^^m^m(n^\zm^m^ 
y/i>m^fz\t^^<y^m^^^(D%nmzx.^xmf&\.x 

-^0^'^t>^JP(i3 0— 1 5 O nm (^^L< 

(;i5 0-7 5 nm) t-t ^ :l hi)mi^\.^\ i^fz. m\L 

LC (Diamond like carbon) J^^ fc*iW^:($tfiii^^ 

40 [0 10 7] m2<Dmm^^mmG 7 ^<yi^^ 

— v-a >^l^6 7 5{C KW><>i2il^6 7 2(Cit^5=3>'^ 

:*b\ is^miie 8 0. 6 8 1 n^ti^nrnm-r^^mm 
m(ommw.mx^^o mmnM e 7 9 - e s 1 1^. sig 

^ >^;^^J>^tm\::^:<t<Dit^^ (i to) i^Sr i 0 0 
50 [0108] ^fc. ^(D^^ mm'^MG 7 9 iriSTfeJ^e 
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[0 10 9] -0 L-ci^-s«±ic. mmiBi^t^ji^c 

0 4;i)SJF^fi)c^?*x^Co (^8 (C) ) 
[0 1 1 0 J CMOSlHlgSOp^^^^/U^TFTS 0 1 

lO 1 1 1 ] ^fz^ n^-^^yl-MTFT 8 0 2 i^fi. ^ 

•^^^/u?i$j*®*^7 0 4. y-;^li«7 0 5. vu^^m 

0 7;65JF$J*$n7to wONf. y-^^tS7 0 5. KU^r 
>-^«£7 0 6(i^;h.^tV (n'+n-^) ^«T'?F^^^iX. 
Lov^^7 0 7(ln-^«-CJi^^^;ixfCo :*fc. Lov^ 

«7 0 7tiy- Ymw^t±.um^i^xmi^^Hfz^ 

[0 112] ^fc. n^-V^^/U^TFT 8 0 3{Cfi. ^ 
^^/U?F$^m«7 0 8. y-^®*S7 0 9. ¥l^^>m 
^7 10. ■^Lr^-r^>'l-?f^^M^(?:'Pl{ilt-Lov®*g 7 

11a, 7 1 2a:JoJ;OtLoff^*S7 lib, 7 1 2htm 
fiSt$tL5to y— ;='^ffl*S7 0 9, KL--r>^«7 

1 0t:i-^n^*tL (n-+n'')^«. Lov®^7 11a, 
7 1 2atin-^iS. Loff®«7 lib. 7 1 2bli (n 

10 113] ^yh. ll^TFTS 0 4tZ(i. ^-^:^^J\^m 
^Jc^*^7 13, 7 14, y-;^^i®7 15. Vl^^l^m 
^7 16. Loff^i*7 1 7'-7 2 0, Loff^*g7 1 
8, 7 1 9fw^Lfcn*^«7 2 1 ;d5jj^j5)c$ix^Cc 

y->^m^7 15, KU-r :^^^7 1 6(:i^tL-^*n 
n-'^^T-ff^J^fe^n. Loff^*S7 1 7'-7 2 0(ln"~|I 

[0 114] :^'mmmxn. mmn^^xi^mmm^t^m 

tilHlSSft^t'/SCTLDD^^cc^iSM^r^/^bii:, Lov 

T F T^iiti:{g^ym^ibf^^m^LfcT F rmm.t^ 
1 0 1 1 5 ] ^jxti, r ^ 7" >r >^-^ h y ^ :^mm^nmi7T^ 
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[ 0 1 1 6 ] *fc, n^-Y^->'^MTFT 8 0 3 Ji^^: h 

^^mtfc. ^fc, -y-v>^y v^iEiKJiy-^^^^ k 

[0 117] ^fc, n^-y^^/W^TFT 8 O 4m&^:7 
« CO ;^ ^ IE M i- ^ r ^ T- {& :^ ^7 ^ ^ i(j ^ ^ m L T V ^ 

^ ± 1^ ( ^ W ^ r- ^ r ;i 5 $t ^ ^ tb r V ^ ^ o 
[0 118] ^fc, ^^^/^:g3 — 7 Minted LTn^ 
^j^/U^T FT 8 O 2cOLov^*S7 0 70:^$ (tl) 
Ji? 0. 5^3. 0 ^ m, 1 . 0--1. 5//mir 

-riX*^^V^o ^^c, n^-y^t-zl-^TFT 8 0 3(7>Lovfi 
J^7lla, 712 a£0;g ^ m) \'X0 . 5 3 . 0 /i 
m, <t^6^Jt;ifil. 0—1. 5/im, Loff®^7 1 1 
b, 7 1 2b£^:^$ 1 . 0 — 3. ^um^iXm^ 

(cfii. 5 — 2. o /i m^-rixt^^v>o iifz. mmT¥ 

T 8 0 4tC^(t^tt5Loff®«t7 17 — 72 OOS^ 
f:iO. 5-3. 5/im, ft^6<)(C(i2. 0 — 2. 

[0 119] pf^-y^>'W^TFT 8 0 K^gB 

FT 8 0 2 — 8 0 4(i^gBS'g^ (/ V-t/P^'T^-f 

» m^^w^^^i\.x\^^^M.i^:$^^m(DmwL<D-'-ox-^ 

So 

[0 12 0] ^'mmm\'t'mmmixmm}^fzTi7 

"r^^-^ V y ^;^StS£OMj5e(Cn^^^/U^TFT 8 O 

z<Dmm.^mK.fzfz\'yx^^<Dx. ^miLm^cDmmM 
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[01211 [^5S^J5]:$:|I^JT(i. T^y-^-f-^ 

(c) <D^m^<Dmm^n\^. w.^m^ox-^n^-t^o 

[0122] ^feicc.oT>^7^>r V ^:^mM^^^7^ 

m\^^xwtm't^^ iMi o^mi iti, ne—iiso 

6. ^fc. 1^1 1 (B) T'^-TA— A' tr^B^ofc^®^ 

igli. 1^18 (c) ^c^-r^l^^mi<75^®I^i->tt/^:;LTv^ 

Ioi23]r>>7^^-:^-^h y 

6 0 i±{c?F^^$n/c. M^^i 00 1 i:. (y- 
b) HiEititHiss 1 0 0 2 i . {t-^(y-^)lliiitjiHi£S 1 

0 0 3T'^fi£$ttSo Ij^^COM^TFT 8 0 4(in^ 

h) llii?i(j[Hii^g 1 0 0 2 t . ft-^ (y-;^) ^lEibiHiss 
100 ZVX^fh^fx.^— 4 1 ;^SEIS6 6 

sT'ij^gu 1 0 o 1 icg^i^^nn^ao :^fc. fpci 
o 0 4^5^^$tt/c^^FPAm;ti^^i o 0 ^-h^^wmm 

SS(^Am;^i^^^TC0^i^iE«|6 2 5. 6 7 3;65^tte> 
[ 0 12 4 1 m 1 (iili^^ 1001 CO— (— © 

^) ^^-r±®^-cfe-5o rcT-ni 1 (A) 

^—YWM. y— ^saigcos^3Lfot3-fr^^-r±®i§) 

T-fo<9. (B) ti^o±trig^^. ij^^^^m^a 
^io^tz.^m^^^±MWiX*^^. [ill 1 (A) iC*5V^ 

y-hgSll6 4 1(i. ll!^$i^TV^ncv^y— 
fll^ifhLT^(^T<^?&t4^6 0 6 ^3^^LTV^^o ^ 
f::. [gl^IiLTV^/<C(/'^;65. 6 0 6 (Cli. y — 

nrv^-So^fc. 1 1 o 1 liy— ^lElle 6 8 

6 0 6 i:(On>^^ 1 1 0 2 (1 K l^-f ViEII 6 7 

2 i:f§^±^6 0 6 <ttO=i K^-C^b^o 
[0 12 5] ^fc. Igil 1 (B) lCjoV^T. IJ^TFT 
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8 (C) (DWi^mYM^l ^^^-^^ tW^^^fx^tLMit 

m^ n ^M^r^d^ttibtt^M^^lge 7 9- 

6 8 \ tm^^f\.X\^^^^ -^LT. S3t^6 7 7 iriii^ 
^^16 7 9 ^;5^^11^<b^$r:^hLTS/^5«i«-et^l^^ 
ae 8 2;55JFM^tt-6o ?teib\ 1 1 0 3 (;i K u-T ^-SfiiS 
6 7 2 ^iU^^l^e 79i:(0=i:/^^ h^-C^b-So 
[0126] ;$:^ffi^JTMt{^}^^fi0^m<^i: LTlt^ 
m^;657^9 t^i5l^T>'^^ 

^ Jf^^-r ^ /c Effl /cf < i- ^ C ^ T**> 
id? $btc. ;*:^tg^Joj: ?>(ciii^TFT±tc?g^$tt 

[0127] /<fjb\ T^nss^jcDT i^7^>f y^-^ h y 

[0 12 8] [HJS^ja] iii^^oo#ili^(:i^ttbix-5 

[0 12 9] -trT^^^JS^jTMiigTtj^^r^^^-li^StC 

@^i-6^'g■^o^^:^&ico^^-c^l z^m\^^xmm^ 

-So 1^1 2 (A) diSV^r. 1 2 0 1 (iHJS^iJ 1 ^ 1^^ 
(CLT{^M^^xfcili^TFT-Cfc(9, 1 2 0 2;^^^^^^^ 

30 m<n~^<omMh\^xm^'t^m%'^x^^. m^m\ 

2 0 2liM^^O^{RiJI'^-C5i?EL. ^2cD^rB^^i^i^ 

1 2 0 4. /<y%^^—^^^ l^m \ 2 0 h\Z.WLVihf\.fz.^ 

/n 2 o 6 ^:fM^r ='^>'^fir^^;t-5m 

1 2 0 3 i:^J^Lrv>So 
[0 13 0] roj: 9t::ili^^f^5<?5^{iitc:*5t^x. =i^>' 

2 0 2^JF^^-r6gut;i^2<^>grBl^^^l 2 O 4. 

>J^1 2 0 5^^:x5">-i/'^'5X^75Si^^Mi: 

[0131] ifctC. 1^1 2 (B) (C*5U^T. 1 2 O 7<i 

mMm\hnm^\^x^m:^f\.fzmmTVTx^^. i 
m^m\ 2o?.\tmmu<r>^m\z,%xm^\^. \ 

2 O 9-e^^n5®^ic:;Jol^TiSmJ^l 2 1 OirS^ffci^ 
12 11 ^^^LTfi/cf^o Z.<DM^m. \ 2 1 0(i®^^ 

^12 12 hWin\:-msL^f\.^mnmx^^. 

[0132] ^ LT. rc02^mi^l 2 1 0*i^2<O®r«1 
^^J^ 12 13. ^< y >^— > 3 >^ 1214 "b 
5^? ixfc=i>^^ h3^^— yui 2 1 5^:frL-C=3^>^^$;^ 
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^^mMBi 2 16 trnm^x^^^o z,(Dm. 2 
0 9 x^i-xm^m 1 2 0 8. mt!^ 1211. mm.m 1 2 

®«1 2 0 9T'(if§^ll^-&(Cj:oT. ^^Igl 2 0 8 

2 0 8 irmaiiill 2 1 6 ^(i|IK&«)tC^gi^$n5o 

[0 13 3] roj:5(-iiii2 (B) (Dm^^mm-r^ 

[0 13 4] fji:ts^ :2^lliSMco^^li||2i£0iJl-'5Ol> 

[0135] mmm 7 ] n 1 3 ti. mmm 4 t*^ Lfc 

mmm^ 13 0 1. h{t-^^^R'MK)[H]Sg (A) 1 3 

0 7 ^ hm-^mmmm\B}m (B) isii.^^^y^ 

•Y — i^m^ 13 12.. 1 3 0 6 ^WL-C^/^5o V 

-:^m'^mmmm\m^i s 0 lit. 

1 3 0 2. U^/Uv- :7 ^[H]g§l 3 0 3. ^<';/:7t 01^1 

3 0 4. ih>>^y i^^m^i 3 0 s^^xT^^^o * 
fc. hit-^^{RiJi^iblH]S§ (A) 1 3 0 7ti. v-:7 h 

Uv^Xi^'lHlSS 1 3 0 8 . U^JVi^y ^m^l S 0 9 . y< 

iHiss (B) 13 11 h^mt^mm^x^h, 

[ 0 1 3 6 ] r r T'>':7 h uv?;:^^[HigS 1 3 0 2. 13 

0 8HIEtbmJE:d5 5--l 6 V 1 0 V) "Cfc 

MTFTfi[iI8 (C) <^8 O 2T^^iX^1tit;e>5MLT 
[0 13 7]^fc. U-<>'Uv':7i$?lE]SSl 3 0 3. 1 3 0 

9 . y^y^T iHiss 1304. 1310 (±. mw^n^mt i 

4-1 6V,irJi5<?:fS75^ v-^' h ui;^;=^^[H]Sgi:I^^ 
t;i. 1^8 (C) (Dn^-V-t^/L^^T FT 8 0 2 ^-^tfCM 
OS[HIS§;6SiiLTv^So ^iEII^^^:/>'^y— 
[0 13 8] *fc. v^iHiK 1 3 0 ^\tmmm. 

EE:dSl 4- 1 6 vr*fo-5;5^ V — K i^>r 

1118 (C) COn^-V-^^/U^TFT 8 0 3 ^^tfCMOS 

fiKi--5^^1n^•t^-/^^TFTi: p f^^- ^/U^T F T ^ 

[0 13 9] ^fc. ©^^1 3 0 6 tii^ib^jE^^s 1 4 — 

1 6 VT-^<9. f->ry 1 305J:<9t>^e>t- 

<. 1118 (C) On^-^^/U^TFT 8 0 4->^ili^TF 
T t\.Xm\^''hZ.ti)^m^ 
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[0 14 0] /<fib\ :$:|ltS^Jcoffi^*:i. ^J60iJ 2 - 6 

[0 14 1] [SifS^jS] :*:^J6^JTIiTFTO?§14® 
(t^ili^) i:/^5f£^4^^^?g^-r5XSlcov^TIi! 1 4 

IS) 14 0 1 ±(c 2 0 0 n mi?o^{t:gf>fi:'> y =1 >mx 

f^^T^mi 4 0 2 ^50 n m/i:tD^a^BM^2g^*:m (;$: 

nmmxit.^^^BWt^ y >^i^) i 4 o 3 ^^m^mwi l/.? 

[0142] 2^tC. SSifegtr* 1 0 p p mO^j^TC^ 

ii^mm) ^:^\i'i^^-Ymxmm\^x. f^mTtm-^^m 
1 4 0 4 ^t^^Bm^m^m 1403 o^stcji^^-i-^o 

wr-C^ffl:sjtg/^^j^5c^ti. =^^y^J\^ (Ni) i^X^ic 
t,, yy^-^ii^r^i^ (Ge) . ^ (Fe) . 
(Pd) . (Sn) . i& (Pb) . ri^-^/Uh (C 

o) . (Pt) . ^ (Cu) . 1^ (Au) . irV^o 

fc7C^;55fe^o (I^ 1 4 (A) ) 

20 [0 14 3] ^/c. ;$:|liS«?»jr*(^;^i:f v^a— hi£T-^5/ 

/uj^) ^^^BW^M^m±.\z.m^^^^m^t^xh^ 
[0 14 4] ^^(c. ^^{t:ox:g(c5fea:oT4 O 0~5 

0 o*CT- 1 m^u^com^^-xM^n^^K Ti^m^m^f}^ 

^mM^^fz.'^. 5 0 0-6 5 or (^ff^ L< fi5 5 0 
-'5 7 0t:) T*4— 12^Pb1 (^jf^L<(i4'-6^FBl) 

(om^^^'rio. ^-mmmxit. ^sox:x4^f^<Dm 
30 ^s^fTV>. ^WBm.^^wm »ii:te^jTMi?^^HSv^y 
^i^m) 1 4 o 5>^ff$^-rso (^1 4 (B) ) 

[0 14 5] ^^e^bOXaX'^V^fc^iii/^yl-^^ 

^T. is^eK^^f^^i^ 1 4 0 5<Dmmz'^:^i;^^mmi 

4 0 6^1 50 nm(Dm^izM^l^. — =^> X 

^mo^j 4 o 7 ^m^-r^o -eur. mmi^tc^^BS: 
^mi^mizM\^xmmm(Di smt^zm-r^Tcm (:$^mm 

X 1 0^^— 1x1 O^Oatoms/cm^cOffiST-y ^^^-g-tpy 

40 V >'i^mmi 4 0 sr^m^^ti^o mi 4 

(C) ) 

[0146] JSJcd. ^^^la^^f'TM 50 — 65 Ot: 
(^ff*L< fi5 0 0-5 5 O^C) . 4-^2 4m^ (^tf^ 

L< 1^6 — 1 2^rp^) (Dmt^mjim^n 0 o zcomMm 

#i()L. y ^-(7?y:y^ y ^-i/f^^(wJ:o-Cy!y^ y >:/ 

^«i 4 0 8i;iii^$ix5o fiP^b. ^^^^B«^^m^^m^^> 

h=^y'rJi^tm^^inhfzisb. ^^BS^t^^f^l^ i 4 o 9 
tC-^^tt^^ /t-^S*!. 1X1 O^^atms/cm^^T. 
56? ^ff^L<(il XI 0l®atms/cni3j[^T*C^r*{g:«-r^wi: 
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t^-^^t^o mi 4 (D) ) 
[0147] ^LT. -^^^^mmmi 4 o e ^i^^l^ 

mi 4 (E) T'ti^+^Sa 4 1 0^ — oL^^m^L 

[0 14 8] ^iiOct oi::\^xm^^tifzm^m 14 1 

i^mxm^^tix\.^^o itz. ^^^Bit(o:htamm7cm 

^V><0^y^])l^Vi'^m^zX^^.^VX:ioV. f^i±m 

1 4 1 0 ^izm^i- ^^m7cm<D^&\^. 1x1 o^^at 

[0 14 9] fj::to^ ^mMm<Dm^it^ HiS^Jl—TCO 

[0 15 0] mmm^i :^mmmx\^TFr<D^^m 
{mmm) tfji^f^i^m^mf^^hT.m{zr>\^^xmi 5 
^m^^^xmrn-r^o Mi^mc^t^^mW' 10-24773 
5-^<^m (^mthmm-^o 9/0 3 4, 04i-^(c^ 

[0 1 5 1 1 ^-r. {:^mmmxi'^:^^^mm 1 

5 0 l±tC2 0 0 n mm<Dmtmti^ V ^>mX^^^T 

mm 1 5 0 2 i: 5 0 n mmcD^^B^^^i^m (:^mmm 

xit^^sWi^V =^>m) 1 5 0 3 ^±%M:^i^^j:\^^xm 

mmi 5 0 4^2 0 0 nmOJ?${Cjf^^L. ^ P §15 1 5 

[0152] MM^UX 1 0 0 p pmoommTtm 

1 5 0 6 ^m^-r^a ^(Dm. mmTzm^^m i 5 o e 
li. muui 5 0 BT^tm^^ritzmwcioi^x. 
{z^^BW^mi^mi 5 0 3{zmm-t^o ^^xi^m^m 

/c^^HgTC^ti. (Ni) 

A (Ge) , ^ (Fe) . (Pd) . X 

(Sn) . &^ (Pb) . (Co) . (P 

t) . ^ (Cu) . ^ (Au) . i:\/^ofc7c^:d5fo2>o 
(HIS (A) ) 

[0 15 3] ^fc. ^z^^iS^J-cii^^fv^^— h&r*^^>' 
[ 0 1 5 4 ] ikic, ^^a{b<^x^(c5fe5i:o r 400 — 5 

ibJ5^t^^i^;tm. 5 0 0-6 5 or ($^^L<(i5 5 0 

— 6 oot:) r*6-i emm (»*l<(18 — 1 4^ 
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TpD (^l^*Q:^^tT9o s^^iS^tJTMi. 5 7 Ot:T*l 4^ 
rp1C0fgl^^^^TPo ^O^^. ^Pfflil 5 0 5 ^g.^i: 

i^m {:^mmmxir^^Bmi^ v ^ >m) 1 so? timts. 
^ti^o mi 5 (B) ) 

[0 15 5] u^Bit<Dj:mxm\^^ti:=^ y ^/V'^m 

:$^m^mxn. 9ci^t*m^Lrz'^:^i:^mmmi 504^ 
JO ^(D^^^:^^ tLxmmmcDi sm^^m^^ycm 
mmmxi±D» ^mm'r^:iim^ny^\ ^pifpi5o 
5xm3^\^tz^^Bm^mi^mi:ii x 1 o^^^^ x 1 o^o 

atoms/cm^<Dm&X]) l^^-^t^^y^ ]) >^^m^l 5 0 
S^JF^^-f-^o (^1 5 (C) ) 

[0 15 6] J^^d, ^m^mn.'PX4 5 0 — 6 5 0^ 
(^ffi L< (i5 0 0 — 5 5 ox;) . 4~2 4^rB^ ($ff^ 

20 ^*si 5 0 8(cM3i$n^o m-h. ^^Bm^m^m^fi- 
h^^-y^j^^m^^ti^fzi^. '^^Bm^mwmi 509 

\Z.^'^tL^='y^^^m&\±. 1x1 O^'^atms/cm^i^^lT. 
$f^L<(il X 1 O^^atras/cm^iUTtc^T'ig^a-r^r 
t-X^ho (1^11 5 (D) ) 
[0 15 7] ^LT. -r^^ffi^JKl 5 0 4^[^^Lyt 

y:y^y>^^®*Sl 5 0 8^^^(c^'9^< 
LTx-^i5^-^^-i/^m\ 1 5 1 0^t#^o 

ib\ 1^1 5 (E) T't:i?§i4® 1 5 1 O^— oL;i^lg|^L 

[0158] ^J.±(D^ 0 LT?!^*^n7tf£t±^ 151 

^B^(D%\^m^BW^^^m.x'B^-^f\.x\i^^^ ^wmz. 
1 5 1 o^{z,B:W'rhmm7cm<D^mit. 1x10 

^^aWcra^i^T. L < t± 1 X 1 0 ^^atms/cnfli^TX 

40 hho 

[0159] /j:ib\ :$:mmm(Dm^\'i. mmm 1 - 7 

[0 16 0] [^5S^?»Jl 0] ^Ife^JS. 9-C(i^i^{*:^ 

^f^^Bit-r^fcibi^m^^timmTcm^^^y^ V i^^-r^ 
fzib\^') y^m^^tzt^^ i^Mmmx\t.^<07tm^m\^^x 
±.umm7cm^^y^ V ^^i^^-r^m^ic-D^^^x^m-r 

[0 16 1] ^-r. ^M^J8^fc(*iiJ6^j9Xig;ct;eo 
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^^y^^^M^i-^. 1X1 O^^-'l X 1 O^^atoms/cm 
3 ({-t^6^*Cti5 X 1 O^^— 1 X 1 O^^atoras/cm^) ^ 

[0 16 2] ^L-r. ^^BM^mi^m^m^L.rzh. 

(1800— 1150X: ^ L<f±900~1000 

[0 16 3] :*;^jg^jr*ti. mmwmn^\^M\^x 3-- 

1 0<*:^%co:^>ffc:7K^^-^^-^7t#[S^^{'*;i>r. 9 

So 

[0164] r p LT?F$*^nfc^B^8®^5gf;^^tt^ictc 
^#i-S-';/<5r/KO^gSll. 1 X 1 0 l^atras/cra^^T. 
$f ^ L < (1 1 X 1 0 l^atms/cm^^T t^^Ji^o ^1 CO^ti, 

ci:T\ rFT(Dmi±mti.xm\^^^ztf}^-^mxh 

So 

10 16 5] /ctio, :^Mt^m<Dm^itmmmi-'9(D\^^ 

[0166] L^mM 1 1 ] ^^mmxit:^^m{zm\^^ 
^B^*^^^#■rsfci6oxmt^ov^TI^iPJ•rso h 

ffi^J8-l 0(OV>-rtt;O^OX^icei^oT^I4S^lrJf^^-r 
So mt. ^^^IS^JT'flTFT^JF^^-rSiStgi: LT 8 
0 0 — 115 Ot:co^^ff('ii^;t ^ S^tSilrfflv^SWiN-^ 

[0 16 7] ^LT. ^o±ic^{t:®f{t;v^y ^ vi^. m 

^ti^v^>m. ^fzitm^ti^v :=^>mtm<t->v =^>m 
t^mmi^fzmmmxfj:^^- h^mm^jfrn-r^o ^ 

8 0nm) i:-rSo ^^Jfe^J-Cfl S i H4;^>^ <t N20;<f ;^ 
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i:i7??^'^;sf^^ffiv^T8 0 ox.(D^mm.^xm\L''^ 

[0 16 8] ftei^J^^fl^fijcLfcb. ®f{t;li#ffl^ 
^T'f^AlLS^tTPo rU^(18 0 0 — 1 1 5 or m% L 
<(1 900-1000 1;) ^L. ^^^reltl 1 0 55— 4 

^PpI (i?^L<fi3 o^^-mr^i) ir-rso -^^^^ :l(o 

T*feoTt>av\ ^<l:14#S^(li 0 o%^^# 
S^T-'b^i^L. %'^m \ oo^t 9l-^^^Iy:/7c^^-g• 
[0 16 9] z.<i:>m^m^^^m^mt¥—Y^mm}i 

tL^z.hxmm.t-m^ . 't<Dm\L(^u\^^^'t^^m^-y 
^i^\^^^xi^^<D!KVkt'^^m\:-^m^f\.. pFn\z.x 

[0 17 0] ^mMm^mM-t^m^. Mi^^f^m^m 

20 ISOnm (ft^S^iClfi 8 0 — 1 2 O n m) t^^^^b 
J: 9l-i-Srir;5S»^Lv\ 

[ 0 1 7 1 ] ^Mm i <t Wim^i n ^^^i^Tc^^ 

^;(JOL. miCLov^^^/<cSn-^^<lr?F^^-tSo 
t;^, nM^^i^7C^^I:?£i4Yb-f-Sfci6t^^^+4#ia^^ 
T*7 0 0-9 5 0r (if^ L< ti7 5 0-8 0 Ot:) (D 

f^^M^^tTPo :^ll:^0yTfiM^^ffl^tl^(;iT8 0 ox; 

1 NFr«ico^^s^^T^>o wCo^*i. %'^m\<om\ 

30 (C) ^^t. L< lillJS^j4c^|gi6 (C) ^^(DXetC 

[0 17 2] :^^i£0ijcoj: 9ncxa$:^fcf£^*^<D^^B 
^it (1 ^ B^B ^^^4 ^ S^^B it <t: J^j: S o 

^<Dwm^o\^'-x^xT\zmm^^^ 

[0 17 3] ±l£f^MX^(c:t;^oT?f^^LfcSi4^(i. 
^^i:BI§IEi-S) ;dS^^oT^A>/c^Bl^it^W-rSo 

^i? [0 17 4] ^fc. ^^l^lHliFf25:t5^2/^;^|| (xH) 
Ia]tFr^fiJ^-f-Sir^i4@(^)^DS (^-\^^^/u^?^^-r SSiJ 

sifir^ffi^ LT {110} 3a^w-rs w t ^-^mx^ 
um\z.wm\^tL^^. {110} ®(c^j^-rsiHjtFfeE^, 

[0 17 5] :*:£±l^A(i^^(0^4^ig^B;55SLT 
JF$J5St-rS^B^3^|^$rHR-TEM <iii5^ftlHgSi©^^^ 
5C> ^^^&) {Cj:t9M^L. l^^i^l^(;i*5V^T^^*&^|:i 



35 

f^Characterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol. 27, No. 5, pp. 751-758, 1988J (CfS® 
^ixfc rpianar boundary 'J T'^-So 

[0 17 71 _biEf^:sctcj;ixf^. w^m^^m^nm^B^ 

[0178] mcm^BH m^Bm^^mm^m) a i 
0 > uxh^m-^. {211} M^mmmt e 3 (Dnft^n 

(D^\,^m^xhh:itt^^^tix\^^^o 

[0 17 9] :^iiimAt^^mmm^mm\.xmzt^^Bm 
^mm^mmizT EM^m\^^xm^\^tc'^M:. m^B^^ 

Mft^n^. EPib {2 11} M^B^^Xh^^t^*^m^L 

[0 18 0] ~-:>(D^^Bn(Dmizmm,^tifzm^B^mz 
*5v^r. m:^<Df^^B(D^^{^^^ {110} xh^m-^. 
{111} mizMft-t^^iF'm^^^j:'^^ e t-r^t. 

0=70.5° (Om^Z SiDMft^'^^t^Ji^Ztt^^htlX 

[0181] ^mmm(o^^BW^mma^ ^^Bmmz:$6 
\^^xmmi-^f^^Bm(o^^^mt^^^{zm7o,5'' <Df^& 
xmrn^x^x^^. ^<D^-ti^ib:i(om^B^mt {211} 

[0 1 8 2 ] /<fii5, 0 = 38.9 " 9 0^JC£;JKr 

[0 18 3] Ct^^/ct^B^Bltit (iElttrfl^^B^^col^ 

[0 1 8 4] 7 0 0- 1 1 5 Ot:<i:V^pJ^ 

?£-r 5 ^ ^'r^« L X V ^ 5 c ^ T E J: o 
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[0 18 5] ^<Dx^m(om\-tm,^:^^^>^^%^m (ei 

ectron Spin Resonance : ESR) J: o T-^^ b'^^^g 
SXlO^'^spins/cm^^^T ($f^L<ti 3 X lO^'^spins/cm^ 

7^? [0 1 8 6] J^_b(75iPd^t5. ;2^^ife0*J^llJg^-5r ^-c 

[0187] (T FT<Dm.^^mcm'rh^n.) ^mm 

m(Om^m^m\^'^fzTFT\-X, MOS FET(^IZCiSc-f-5 

f^-ii^cT^jg^j^iis onra. h^&m.m<Dmmt.l o on 

[0 18 8] (1) ^/f^Vi/^^ig {:^>X^yW}^ 

^(;i60— lOOmV/decade (f-^^^^Cl (ieO'-SSraV/decade ) 

(2) TFTC7:)lbft5^S(75lt^i^/^5li|?.^^^tbS 
(//FE) N^-^4^/U^T F TT* 200—6500102^5 
({t^6tJf-(i 300~500cinVVs ) . P^^^^^U^TFT 

T-lOO— 300cm2/Vs (^t^Wf-ii 150'-200cin2/Vs) 

(3) TFT(7?igi!jmjFEcojg^<b/jr^»L^uHii:ffl:jE (v 

30 th) N^ir-t^/l-^TFTT'-0. 5—1.5 V. P^^^^ 
/i-MTFTr-1.5-'0.5 Vir/jN^Vv 
[0189] j^±(Dm^c^ mibX9tlfz:^>C 

^:^x,xj^mmm'^^mmm.^mx^^^tt-mm^f\. 

-mc7:)#l^ i: ^ g ^ \z%K^'^iD^:b:L t t^'^mx^^o 

^^^ag^^^^^^co^^B^bfc, -mmms-^i ox^ 
f^mmx-h^o 

[0190] mmm l 2 ] :*:||Jfe{ftjT*(i. ^ft^J 8 . 

1^1 6^ffll>5o 
[0191] , Hife^Jl tf^^(DX^(Cti^oT, 

2 (B) co;bt^^^#Sc. JSk(;i, 1^2 (c) (OXM^mm 

ciy v<sr^AD-rso ^o^, ^nm.mx\^m2 (o <7:) 

u>^>^. h-=r^^ 1 3 2(Of-t^»3(;mil 6 (A) kZTr^-tX 

o fi:}^v^:K h-^^^ 16 0 1 ^ffi^/^5o m-hs mz 

JO (C) T'(ip^'y;t^/l-^TFT<t/^5®^^^r@,i-J: 
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OiZi^i^:^ ^W^X\^^tit)^s mi 6 (A) TMi 

[0 19 2] ^(Diftmx'mz (c) <ox.mtmm(D^n 

''■'^^12 4, 1 2 5<Dmm:ih}) (p 
"■'+11^) 6 0 2. 1 6 0 Stm^^tl^o 

[0193l^^(;i. 1 6 0 1 , 1 3 3. 

i3 4^^*Lfcm. mmmKoms (a) tmmco^^ 

4 0- 1 4 3;d5jf^j5g^;jX^^ (Ei 1 6 (B)) 
[0 19 41 n^^lKD^S (B) ^ 

l\ ^T— ^-^r::^'-yU^ffll^-5^-g'. 4 5 0'-'6 5 0 

t:. L< (i5 o o~5 5 ot:. wCiTMisoot:. 
4^rBlco|^^^^tT9 :i tic-f-^o (1^16 (C) ) 
lO 1 9 5} :$:mmm(Dm^. n^-r^/U^TFTioJ: 

[0 19 6] z<DXoi^^mmm^mm-t^t. mi±m 

[0 19 7] ^tz. ^v^') :y^<Dfztb(Dn-^m^^m 

-T^^nf^ycm^mu-t^nm^mmitx^. ^jx^-^ 
[0198] /.fi5. ^mMm(Dm^it.. mmm i - 1 i 

cov>-mt^«)5Sc i: t g * {c^l^^-g- S r t t^'^mx;h 

So 

[0 19 9] [HJg^ji 3 3 ;*:|IJg0ijr-*i. 
fiJc^^JS^JS (Hii^BBj titmt^:hh<Dt Ltzm-^ 
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(col^r^l 7 ^m\^^xwim'r^o S3^«j/j:«iit 
ii^ffi^j4. 5xm.mi.tzm7^tmcxh^<Dxm-<D 
^^izmLXi-^mzn-^^m^^^zt t-r^o 

[ 0 2 0 0 ] [gl 1 7 (A) (i;$:3life«?ijcOM^giSO»T®Ill 

1 7 0 0^. ^1 (Dm^^l 701. ^2C0^®lKl 7 

0 2:}6XV^m3<Dmm,mi 703 $r^^L-C?l^fife-t-S.^ 

[0 2 0 1 1 ^LT. r(D^O_b®[g!filD 1 7 (B) \z. 

1 7 0 4a. 1 7 0 4bnmi:}sxxim3<om^m<Dmm 
m^^xfji^o ^—h^mi 7 0 oii</- hia^ii 

7 0 4a. 1 7 0 4bJ: <9 h^mi^t)*>X< . Ko. gj 1 7 

(A) iz^'txo^jiE.mmT^xnm^ti^o ip"^. -i^- 

[0 2 0 2] /^ib\ :*:^Jg^J(^^^(i|lie0y 1 1 2 CO 

So 

[0 2 0 3] [^is^j 1 4 ] :^mmmxit. mmm 4 i: 

f^^/^SX^Ill^T-TFT^f^M-rS^'^(^oV>riIll 

[0 2 0 4] ^-r. Il:^^j4cox^tc:tieorig|7 (B) 
c^4^^^^#-5o :$:|IJS^JT' (1^694^^^1111 8 (A) td 
^-r, J^d, Uv^^ h-^;^^ 6 3 3 — 6 3 8 ^|**L 

r. n-~miS.^m^'r^tz6b<Dv :^(omMx.m^n^o 
^i^nmMm4 corns (a) <Dj:mtm^xA\^\ mi 

8 (B) tc*5l>r. 1 8 0 1--1 8 o 3r*^$ixs^^ 

^T*fcl?. 1 8 0 4-- 1 8 0 6liiii^TFT(^Loff® 
^0 mtfJ:^n-~m^X^^o mi 8 (B) ) 

[0 2 0 5]J!fc(C, Uv?;^ h^J^iJ' 1 8 0 7~ 1 8 1 1 
^ff^^L. 117 (C) i:i^^o^<4^r*y :x^j^;!jDi-So 

z<Djiw^x^mMm^v ^^t^m^titzmi^.! 8 1 2 

- 1 8 1 8;55jf^^$tt5o (lil 1 8 (C) ) 
[0 2 0 6] rco^tl. ll2fS^j4(OXm(CtJ^oTlll8 

(B) ^^(OXm^tT^t^. 1118 (C) T'lft^Lfc^it 

(Dmmu^m^^tt^x^f^o ^m^M^m\^^fzm^. 

c M o s [E] ^ ff^ fife -r S p ^ ^ /I- ^ T F T y — ;^ ^ 

50 fimm^infj:\.-mi^tf^^o "^(otzi^^ p'^'^^^x^ic 
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-So ^tz. mis (C) 60XS-Cn^-V^>/i-^TFTC9 

[0 2 0 7] ^fc. y-^mm^fznh*i^^ >m^^m 

[0 2 0 8 ] //*3, ^mMm^mM\^tim^. :imm- 

fm'^cowLmx. us (c) (omm,<DWtm^^<D'^'^^ 

[0 2 0 9] immm i s ] :^mmmxn. mmm 4 1 
ti^/ccsxmjiiff -CT F T ^i'^m-t^m^iz-Di^^xm i 
9^m\^^xmm-r^o ^^ib\ i^^oxm^r'(iiiis^j4 
tmmxh^(ox. [^l:x^{col^T^iI^— c^^-^^ffi 

t mm<o^n^ybm^mz t 

[0 2 1 0] ^-r. ^^g^^J4£Dxs^c^^£oTIg|6 (d) 

(A) t:i;*oV^-r. 1901. 1902 ti^^SSH. 1 9 
0 3 — 1 9 0 Siin^-^^/U^TFTCDy— hiaiS. 1 
9 0 eil^tCpf^-v^^yu^TFToy— MEH^f^^-f 

[0 2 1 1 1 «J5:(C. l^i^^ h-^;^i5^ 1 9 O 7-- 1 9 1 1 

^JF^fiKL. IIJg^J4(7)li7 (c) <DJLUtm^o:>^¥FX 

ffiJSl 9 12^191 Bt^m^^tx^^o (Ml 9 

(A) ) 

I0212l2fc(C, 1 9 0 7-- 1 9 1 1 

^I^^Lfcm. Uv^;^ h-^;^^ 1 9 1 9-^1 9 2 4^?i^ 
p^^^^/U^TFTO<^— hSBUl 9 2 5^?F^fife 
i-6o ^LX. Igl7 (A) tmm<D^WX:!f-u>:tW}W 
L, p"'"'^J® 1 9 2 6. 1 9 2 7 ^Ji^^-r^o (1^119 

(B) ) 

[02l3]^fe(C, Wj^h-^^^ I 9 1 9^1 9 2 4 

^[^^Lfc^. HIS (A) tmm<D^wx'j >^m-nw-r 

-5o r(^^;!JDX^tCj: ?) (n-+n~") ^Sei 9 3 0, 
19 3 1 :fcj:t/n"^^l 9 3 2 — 1 9 3 5;6Sff^^$n 
6o (Ell 9 (C) ) 
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[0 2 14] wO^ti. 'mmm4(DXM\zvt-oxmB 
(B) j^^eoxm^tTx.(^. igi8 (c) xmm\^fzmm. 

CMO S iHlSg^ff^fiSc-i-S p ^ir ^-/i-^T F TCO y — 

[0 2 15] y—y^m^t.tzi-Xh^i^^>migi^m 

JO f^'T^n^mm^tzi^p^^m^^mf^'r^^.. ^n^7t 
m^m\i-r^mz.^ ^-hfi&mm^=^y^>i^Lxm^ 
m(D-n^^n^^^. mii^^^ttzu^\z^f^m7tm^m 

x-rSo 

[0 2 16] fj:^. :^mmm%:^mi^fzm^. nm^^ 
(Dm^ti^x^. mmmzmi^m{zmj3^^tifz^U!^m^ 

20 tg^i^:bf>/cCv^coT^ i^'m^mn!:mM\^fzm^<D^i^^ 
fmm.(nmm\t.^ us (o <om'^(omm-%:=t(D^^^ 

\^fz\'tmMm4\zMm-^^z,h\t,'^mrQ^^ . {^(D-m 

5S0iJ2. 3. 5-11. 1 3c^=P^^ iSfcm^-g-tp-t^: 

[0217] \MMm 1 6 ] :*:^iS0ijr'(i. ^^^J 4 ^ 
(i^T^f-SXa^iiJ^T'T F T^f^M'f-^ii'g't-OV>riil2 

o^ffiv^rui0>^-r5o ^<fib\ i^^<^xm^-CM^Kife^j4 

[0 2 1 8] ^-r. II^S#y4(7>X^(Cti§oTll!6 (D) 

(o^m^mx. mMmx ^(DTM\^'^^xm\ 9 (a) 

(A) tc^-r. 7:c:fe. ^2 0 (A) \zm\^^fzm^\tm\ 

9 (A) ^f^— O^f-^T-feSo 

[0219]^fc(c:. l^v^^ h-^^i7 1 9 0 7— 1 9 1 1 

^^^Lfc^. 118 (A) hnm(D^wx')^^^mm- 

So rcO^,;t?DXmi-ct »3 (n-+n--) ^« 2 0 0 1 . 
40 2 0 0 2 jo<tt/n~'Ri^2 0 0 3—2 0 0 6 id^Jf^j^K ^ 
So ([il2 0 (B) ) 

[ 0 2 2 O ] u>?>^ h-^;^^ 2 0 0 7 — 2 0 1 2 

^?f^^L. p^-Y^->'»-MTFTO-^^- hid;^2 0 1 3>£' 

ff^^-f-So -?rur. 1^7 (A) t^m<r>0k\^xif^x2:y:^ 

^;bPL. p"'"'^«2 0 1 4. 2 0 1 5 ^JF^fig-rSo m 
2 0 (C) ) 

[0 2 2 1 ] rcomti. 'm:1^mA(D'X.mz.'iftr>XmB 

(B) i^^(ox^^^fxt^. His <c) xwimx^tzm^^ 

50 CMO SlElSS^ff^^-rS p^^-^/^^TFTCDV — 



41 

[0 2 2 2] ^fc. y — ^mm^fzith'i^^>m^^if^ 

[0 2 2 31 :^mmm^mmLtzm^. nmm^ 

10 2 2 4] immM 1 7 ] :^mmmx*n. mmm 4 

tmm<D^m,m7tm^mzt^o 
[0 2 2 5] ^-r. mmm4<Di:mi:im<^xme (d) 

m:}s^r^^<Di^(Dmm.^m^mi^'r^o ^j:^. 1121 

(A) xnm7 (B) ^P— ^7:>^•^^ffl^/^rv^-5, la 

2 10 1 ^Mf^VX, ^i^\Cp^^^/umTFT 

<D^-h^mtti:^mmm2 1 0 2^^^-ro 

10 2 2 6] Xfeid. t^>^:^ h-e^^^^^^Lfc^^. HIS 

(A) tmmco^ii^xv ^^mu-r^o :z<Dmmj:m{z 

J:t) (n~+ n~") ^:®2 1 0 3-2 1 0 5io<tUfn — 
«i:®2 10 6-210 8^^m^^tL^o (I^ 2 1 

(B) ) 

[0 2 2 7] «>ctC, Uv?;^ h-e;^^ 2109 — 2113 

^M^L. mmm 4 (Dm 7 (o oxg^i^i^<^)^^r* 

m^2 114 — 212 O^S^ff^^^tL-So (El 2 1 

(C) ) 

I0 2 2 8]J^(C. h-^^:^' 2 1 0 9 — 2 1 1 3 

^|^5feLfc^. i^/bd Uv?;^ h^>^>^ 2121—212 
6i^?i^J5feL. p^-Y^^/l-^TFTCO>i^— MEI82 1 2 7 

^jf^fiK-r^o -eLT. IEI7 (A) tmm<D^wx:^^x2:^ 

p-'"'^^2 1 2 8. 2 1 2 9^JF^^i--5, 
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(1112 1 (D) ) 

[0 2 2 9] ^(om±. 'mmm4<Djim\z'^-:>xmB 

(B) I^l^cOX^^Ir^TXf^. HIS (G) T'U^PJLfcWi^ 
CMO S lElSS<lrJF^^i-S p ^-V-t^/i-^T F T<7>y — 

[0 2 3 0] ^tz. y-:^mi$i^tinh*\^^ >mi&^m 
m^mi^-r^mi:!. y-hmmm^^^y^>i:fLxmi^ 
mLxi^^\^\ ^(om^. i)mmEEti^i&<x^t^tiisb. 

[0 2 3 1 ] :^mmm^mmLtz^^. T.mm^ 
co^iti,zx^. mmmcmi±mizm^^titz^^^!mm^ 
i:i-^^tih^n!m7cm(7:>m!^tmmm4 tnm^jihm^ 

20 m't:^^^fi,\^^<r>x^ ■^'m&m^mm.\^fz^%(Dm.^^ 
fm'^o^mmxt.. m% (o <Dm'^<omm^'t(o-^'^m 

\'^fz\'tmW^\4\zMm'th^h\%'^m.X'^^ ^ ffeoH 
mm2^ 3. 5-11. \ Z<om^t^^\Z.U7i^^f:>^ 

hz.}i\^^mx^ho 

[0 2 3 2] \Mmm\ :^nmmx\t. ^is^j4^ 

(l^T^t SX^JllI/^T-T F T ^<tK-r-5:^'g'iCOV ^Xm 2 

2^m\^^xmm'rh. f^^. '^^o:>jLmi^xvtmMm4 
tmm.x^:b<r>x^ m'CTM\z^\^^x\tM—<o^^^m 
30 \^^h:Lth'rho ^tz. mu-rhT^^i^7cmhmmm4 

[0 2 3 3] ^-r. ^mm4coi:mizm^xme (d) 
<o:^m^mx^ mMMi 7(^xm^-^^^oxI^2 i <b) 
iz^-rmm^m^o ^mmmx\tz(Dikm^m 2 2 

(A) tC^-To ^ct:!^. 1112 2 (A) Clffi V ^fc^^-^tiHI 2 
1 (B) irl^— O^^-^T-^b-So 

[0 2 3 4]2fe(C. l-i^:?; |.-:r>^^^^^ufcm. i^fc 
t;::uv?;^ h-x-^>^ 2 2 0 1 — 2 2 O 6^?F^j5!cL. p^-v 

^-j^mTFr<D^-hiBm22o i^m^-r^o -eu 
T. 1117 (A) tmm<D^ii^x7f^xj>:t^mL. p^'^m 

«t2 2 0 8. 2 2 0 9^JF^fife-r-5a (1112 2 (B) ) 
[0 2 3 5] ^Sfe^C. Uv?^ h-^:^^ 2210 — 2214 

^ff^^L. 117 (c) (oj:mtmm(7:^^i^xv >^mm 
-r^o ^ LT. mmm^^v >^^^t^Tm!mmm 2 2 1 

5-2 2 2 1 75Sjf^^^tL5o (1^2 2 (O) 
[0 2 3 6 ] rcomii. lliS^J4C?5X:g(C=e6oTtll8 

(B) ^^£Oxm^^T;i(^. ins (C) T^iJi^Lfc^it 

cMo sjaim^m^-th p ^^^-^i^mr FT <Dy—y^m 
50 mi:5^xfh*i^-c>mmc±< v >^mm^tifj:\.mf^t 
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<X^^. :^ji^-y^y ht-\^±'r^o -^tz. 1112 2 
(C) <DT.mX*p^^m^2 2 0 8. 2 2 0 9<Di^m:ih 

[0 2 3 7] ^fc. y-^mm^tznh*\^^ >mi^^m 

MLxhB,^\ ^(om^. mmmEE:dm<xmt^tii5b. 
[0 2 3 8] :^mmm^mm i^tzm^. nm^^ 

m\tmt>^^j:h^(Dx\ :$^mmM^nm\^rzm-^<Dmmr^ 

i^tinmmm4izmm'r^^ti't'^mx^^. moh 
i^'^mxh^o 

[0 2 3 9] mmmi9^mmm4. i4'-i8(c^ 
LtcUFmummxit.. n^^^^/i-mTFTcD^—h^m 

n~m^^M^'t^:it:b*^mmt^j:<:>X\^^^o ^LT. 

t^mmtfj:ox\^^^o 

[0 2 4 0] :^mm(O?0}M^n^fzib{C 

h<Dxnfj:\.\ et^oT. m^icx^xi-^p-^^'mm'^n — 
mm^. i^i^^h'^:^i!^^m\^^xm^:t^zth^mx 
fcSo '^(Dm^. :^^m<Dipm:iimmit.mmm4. i4 

[0 24 1] :^^mi,ztto\,^xTrr<om^mtti:^mi± 

'mi$i(Dmm. n^mm(Dm^. n-^mm^wm. p^'-'m 
i$.(Dm^ti^^^ 4^<Di:m^^'^^^x;^^^ m^x. 
m^^^^fzY^m:iiUfzi'fxh2 4m^i}^^^ ^ ^mm 

4. 1 4-- 1 8(C^LfcCOtl^c^^0 6iii9-C^'5o L 

;6^L. ^^m<D^m'tn^(oi 8m^^x\z^\^x%h 
ti^fzi^. hfmm^xyF^^m^^^mmrr^cox^^x 

[0 2 4 2] ^fc. y—^mm.^tzi^h*i-'^>m^^m' 
^-r^n^mm^tzi^p^^mm^m^'r^m. ^^mic 
m^mwr^miz. ^- h^mm^^ry^>^i.xf^i± 
mcD-u^mdd^-^. ^th^^tzu^{z^m.!m7tm^m 
^pLTta^\ ^com^. mmmj^:ii>m<xmt^tzisb. 
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[ 0 2 4 3 ] ^mmm<ommt. mmm 2-^1 
1. 1 3(D\.>'rti<Dm^th&^izm^^t>'t^^ti>^ 
-^mxh^o ^tz. T,mmic^^x\t. mmmi2tm. 
^'^^it^zth'^mxihho 
[0 2 4 4] [^jiS^j2o] :^mmmxit. ^^^m^yf- 
hM.y- hmTFTizm\^^fzm'^i^^\^^xwim-r^o 

i^&oi,zit. j$::^^:^mrFr{zm\^^fzm^^m2 3ic^ 

ffi^JT'li. mB (C) \z,7r^\^fzm'^h^^<Wkf^^mz 
[ 0 2 4 5 ] !12 3(C:}oV^-C. 11. 12(i^n^*iX> 

JF^fiKi"Sn^-^^/i-MTFTT*fo^o wtv^tlT^l^^ 

[0 2 4 6] ^/c, 1 5lip^-V^/U^TFT 1 1 
— MEH. 1 6tin^^^/U^TFT 1 2(^)y— hlE 

1 7(in^-^^yU^TFT 1 3oy— hlEiiS. 1 8 
(in^-r^^/W^TFT 1 4C0<>*— hg£jgST*^«9. Hffi^J 

[0 2 4 7] ^(T^JiClti^TFT 11 — 1 4 

tiiitCli. y— :^^«2 0. Kl-><^^^^2 1 . ^^^^ 
/U?F^J5K®«2 2;i5?F^^$;jx^^ 

[0 2.4 8] ^it. n^^^/U^TFT 1 2C0?S^1^{C 
(i. y — ;^m*S2 3. yu^>migl2 4. LDD^*S 
(rco^^. Lov0«2 5) . ^^^/^ff$^^^2 6;6> 

[0 2 4 9] n^^:^jumTFT 1 3(D^i±miZ 

(i. y-;:^|i*S2 7. Kl^>r>^^^2 8, LDD^« 
(CC^^-g*. Lov^^2 9 a, 3 Oa^t/Loff|i^2 9 

b. 3 Ob) . ^^^/i^mf$.mm3 iibm^^ti^o 

40 [0 2 5 0] %fz^ n^^^^/l-^TFT 1 4COf£ti^{r 
(i. y-:^m«3 2. KU^V-^^SS, LDD^Ja 

(ro^-^, Loff®^34-3 7) , ^-V^^/Uff^fiicffi 
^3 8. 3 9, n^W$L4 0tmm.^fl^o 
[0 2 5 1 ] f^^^ 41—4 5r*^$ix5^^J^(i. ^ 

@ O i^) ( C ?F^^ $ iXT V ^ -5 o 

[0 2 5 2] i^JiCOj; 7t-:*^^0>^^iS;^^;*^^TFT(C 
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[0 2 5 3] [^iS^J2 1] 2^^i£0ijrMi. :^^m^i^ 

mmm.^t Lx]^kim(om\^^^mm^m\^^tiit^\^\ 
[0 2 5 4] m^. m-mm±\zmm^t^m]Bi^t^ 

10 2 5 5 1 /ctio. :^mmM<Dmm'^. mmm i - ? . 
[0 2 5 6] immm 2 2 1 mmm 1-21 r-t*. lov 

m^-^hotm^^ n ^ •Y^v'i^^ TFT (0;^tr @ES L . 

^(Di^Lm^\B]^i±mi:ie:^cxm^^n ^ z t ^mmi^wL 

m^n-:>X^tit^^ TFT1^-f X;i5/h^</^-5 (^^^^ 
/W'S;6S@< /.eS) a:. p^i-^^/u^TFTtc^LTt)!^ 

[0 2 5 7] fiP*>, ^'y^/U:^:d5 2 tn^T <t ^cC^ ^ M 

r p ^ ^ ^yu^ T F T *c L ov^^ s '^^mi± 

TFT(l^:^^Jl -2 1 (d^Ufcl^itdPS^^n-S 
T'(i/.t<. nf^-t^-/l-MTFT<i:(^-«igT'^oTt>^ 

[0 2 5 8] fj:^. :$:mmm<Dm^i'^mmm 1-210 
[0 2 5 9] Lmmm2 s2 ms 3^'xmmm4{zm<:>x 

ftM^tL^Cn^-V-^yU^TFT 8 0 2 <D h* i^^ ^m.^ 

(ID) <!:y-hmffi (VG) to^mm^m-ri^^^ 

s) fiov. Ku-^^-mJE (VD) *ilV^fctil4V 

<tL^. (L) ;658/ira. ^ 

^^^/l-m (W) ;iS7. 5 Aim. ^1^(7) J^J? (To 
x) ^^115 nmT'^oyho 

[02 6 0] ^33 iZ:t6\,^X. h i^^PCmm. 
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KU'-r >m;E2 0 V, k®ie2 v^^^ttfc^t^x^e 

[0 2 6 1 ] I53^<^>?. h l>';^f^g^$rfTV>, Lov 

FE/^^ M^^t^i^^^^MFE) X 1 0 0 T-^$ix-5o 

^-nm^ri^:Ltiim^tzc 
[0 2 6 2] ^tz. mmm4Rxj^mmi^y5{z^i^^<:>xm^B 
mTf^mm^i^mL. t<oS:m^mm^u^^n^tz^m 

^mss (A) . (B) i.ZTjk'to :^^^\iy—:^ 

V) , nrnmi (-2. 4v) . ^m.M2 (-9. e 
iEm.m (9. 6v) . Mm.mi (-2. 4v) , Ama^ 

2 (-11. OV) LT8 5t:::*cm'^^(7?^^T-itif^$ 

[0 2 6 3] rrr*igi3 5 (A) ay—^^mmm^cD 

•9. 3 0 O 0B#^B1^X'?&if^Y^:^5/jr^/^;li:^£^^^-r'5w 
^;d5x*#fCo 113 5 (B) v — ^^HiEEbHIKo 

3 0 0 omm-^x^t^mitt^^j^y^^zt^v^^-t^^tt^ 
xtfzo t.tz. r.:^xn7r:^fj:i^^*^^— h^mmm^<D 

iyy h i^i^:^^hmmcof^Mm%ibtifzo 

[0 2 6 4] immm 24] mse ^:^mmm 1 1 i^iti^o 

Tf^S^tufcn^^^^/t-^TFT ({BL. n^-^^/W^ 
T F T 8 0 2 ^ 1^— Iti^) O I D - V G ffiigST^mJI^^ 

m^ibSTfo^o C(7)<i:#. y-;^mjE (vs) (io 

V. KU-r (VD) til V^fcfil 4 Vi: LfCo 

?^fib\ ^iyfeii^-V^^/l-t^ (L) ;658. l/im. f^i-^^ 
^d? yHjiS (W) ;i5 7. 6wni. h$fe^i^(7?J^Ji: (Tox) 

1 2 0 nm-efcofco 
[0 2 6 5] ^36 (^*5V^T, h u-^^S^Sft. 

tn:^. zzxnotz^hi^^m.m\^mmm2 3xmmi. 

[0 2 6 6] [rI^C^;^ hU^|^g^$rtTl/\ Lov 

50 {'^mnnmm2ztmm t^t*(r^^o\z.^it'r^t^m 
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[0 2 6 7 ] ^fz. mmm4. mmmsRximmmi i 

^frofc^m^lgis 8 (A) . (B) tc^-To ^cCiiJ. ^ 
(8, 5V) . iEmM2 (4. 2V) . (-8. 

ov) ti.xsox:i^n.^<Dmmx'W}i'f^'^r\^^^o 

[0 2 6 81 wwT'gl3 8 (A) (1 V — ^IS IE KjIhI 

ti!>^x'tfz. t,fz. mss (B) (ly— ^metbiHisgcD 

T^uig. ^(1*9 2 0 0 om^t.X^t'mt^^t^:\^^:^ 

[0 2 6 9] mmm2 5] :^mmit.vt^(7:>Mo s f k 

SIMOX. Smart-Cut (SOITECltcO^^^ 

[0 2 7 0] /^io. ^mmmo:>mm't. nmm\--7^ 

13 --19. 2 1 — 2 4co^/^-fi^^o^^i: t> S 

[0 2 7 1 ] [^iS^j2 6] :^^m\z.x.oxi'^m:-^nti 

ho "^(O^ o^JiU'^^tVX^ TN^^^. PDLC (^y 

-^-^mmm^B) . flc mmm^m^B) . aflc 

[0 2 7 2] M^i'£. Th. Furue et al. ;Charakteristi 
cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capability. SID. 199 
8J ^ TT, Yoshida et al. ;A Full-Color Thresholdless 

Ant i ferroelectric LCD Exhibiting Wide Viewing Ang 
le with Fast Response Time, 841, SID97DIGEST. 199 

7j , ^tzn^m^w^^B,594,569'^i,zm7]k^ntzun^ 

[0 2 7 3] L^l^M^'ctU (^L^lMit) <D^^ 

Mm.^^^ (Thresholdless Antiferroelectric LCD : 

^±2. 5VUl^{zij^mLohtzi^m,MmEEtLX5'-- 
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[0 2 7 4] ^fz. ^mm.i±m^B^R^mmi±m^Bi'iT 
Nm^Biz^^x^^^&m^*^m^^t^^'?nj^i:h^o 

^B(Of:t:^^mm(om^^-i'^\^^:^^Lfcmmft^^mm(Dm 
\^^m^B^7jk^mi^mm'rh^tii-'^mx:kho 
[0 2 7 5] /^ib\ :^mmm<om^Bm7j^mw:^^<—y'f- 

JO t^m^x^h:it\-xmo^xh^j:^\ 

[0 2 7 6] ^ fc. :^IIJte«?iJO«fi£ti, 1-25 

[0 2 7 7] mmm 2 7 ] :^mmm\-±T i^^r^ h 

V^:^MFh (mu^ h P/u^ :x-fe>':^) -r'-f^^^U' 
[0 2 7 8] m2 4\^^m:mm<OT^^^^^ hV^:^ 

mFhy'^:^y'i^^(D\B\^mxhho smm^mi&'t 

8 2. (y-hW iEift[H]^8 3;6s^^t??i^Tv^ 

ho ^fc. mTT^mms i (D^mmi:ii. i^^^^mT 

FT 8 4. n:/7^>1^8 5. m^^J^ffiTFT8 6, E 
L^T-8 7>|:^L, if mr FT B 

m^m {y—:^m^wd 8 8a (^rcf^ssb) . Y;^f^ 

{f-^^ hft^iSI) 8 9a (^fcfi8 9b. 8 9c) 

t-mm-^ixho ^ti. mm^mmmTFT seizn. m.m 

1^9 Oa. 9 Ob^^mm^tlho 
[0 2 7 9] fji:^. ^'mmm(Dr^ ^ Zf-^ hV 1^ 
30 E L7^>f ;=^:/W-f (C^LT. ^Jfe^Jl --4. 6. 8 — 2 
B<D\^'ffh<Dmi^^U^^t>'^Xh^^\ 

[0 2 8 0] c^j^^j2 8] ^mmmx{t^ :^m^m^ 

\.fzm\z-o\^^xmmirho ^<f*5. 1125 (a) vt^mm 
m<oFi.^7r^mm.<^±.^Mx^^ ^ 1125 {b) 1^.^(0 
m'^mx^ho 

I 0 2 8 1 1 H2 5 (A) (Ci5V^T. 4 0 0 2(1^:^4 

00 1 (EI 13 (B) mm) kcmi&^fx^tzmmn. 40 
0 3 fiv— ^{aijiEibiHiss. 4 0 0 4 vmmmm^ 

40 T'^tJ. ■^n^*nc^il4tt]lElS§liSE«|4 0 0 S^SXFP 

c (:7Uds^>':/yu:/y > h-b— ^^-y h) 4 0 0 6(c^ 
[0 2 8 2] 11^^4 0 0 2. y->^mijpib 

lElg§4 0 O Z^XI^— hiRJMtt}lHl^4 0 0 4^IStf ct ^> 
dLT^l v-->'U*^4 1 0 1 . ;«7y^-tt4 1 O 2. 
tt-4 1 0 3StKm2 i^-/U^4 1 0 4;05^(:t ibnri^ 

[0 2 8 3] ^fc, 112 5 (B) (iHl 2 5 (A) ^A- 
A' T'^^Lfc^f^EltCta^L. S^4 0 0 1 cojicy 
5<? -;=^il]^i()[H]SS4 0 0 SCl-g^iX^^tbTFT (fib. 



49 

mmmmmr FT (Ei.m^^(Dm.m.^um-i-^TF 

T) 4 2 0 2ibm&^tlX\^^ho 

[0 2 8 4] :^mM^ix*{^. mmr f t 4 2 o i {zitm 

3tDp^^^^/U^TFT 1 8 1 <t n^-^^^/W^TFT 1 

8 2 t\^zmm<DTFTt^m\^^hti. H^^J^^TF.T 

4 2 0 2(C(ill3 0p^-r-t->'^^TFT 1 8 1 1 Clf 
igC0TFT;55^V^^tL6, ^fc. 111^^5 4 0 O 2 (^fim 

^^j^ffi T f T 4 2 0 2 (D^— h iz^im ^ ritc^n^m 

[0 2 8 5] mW}T F T 4 2 O 1 RXJmmT F T 4 2 0 

2<D±\-itmmunxfj:^mm^mm i^mtm) 43 
0 i^^^m^^n^ ^<D±{zmmTFT 4 2 0 2<DVu^ 
i^tmm.mzmm-r^mmm.m (mm) 4 3 o 2 
^ti^o mmmm4 so2t LTtm^r^^cD:^#i>s 

[0 2 8 6] ^LT. mmm.m4 3 0 2<D±{zi-±mmm 
4 3 0 3^mf^^th. ife^m4 3 0 3i'xmmm.m4 3 0 

2<D±{zm^^:bm^^tiXi^^o rc^^^^f^5(cioV^ 
X^ mm^^4 3 0 2<D±{Z\tFl^ h D/U^ ^ 

^;/ir>-;^) Ji4 3 0 4;5i5?i^^$tL5o ELii4 3 0 4(i 

■C^-5o W^EL^i^tCt^ig:5^^^ (^y-^- 

^) fi55>^9^ (^i^y-^-^) 1^ 6 ^ 

[0287] EL^4304 <Dmf^^mi^<^mcomm^ 

[0288] EL^4304 <D±{-nmyt^^m'r 

(b>^j:^mm4 3 0 5tmfi^;^ri^o ^tz. ^^4305 
i: E 4 3 0 4 (D^mz^iE'r^:^^'^mmit.m:bm 

mf^m'r^f)\ Ei.m4 3 o 4^^m'^tzi-t^^^nm 
mT'ff^j5ScL. mm-^yki^izmiti^'^^j:\^^^^mm4 3 0 

'^m.^m\^^^z.hx±M(ox,of^^m^'^mb'^^. 

[0 2 8 9] ^Lr^^4 3 0 5tl4 3 0 ST'^^tte 
^*St-Jb^V>TS2ll4 0 O 5(cmm6^tc^^$tt-5o iS^I 
4 0 0 5li^ei4 3 0 ^\Z-m'^<0%SE-k^K.^fz,^<0^ 
HT-foi?, ^;^2^li:^^^>'l-i^4 3 0 7 ^^^LTF PC 
4 0 0 6(cm^ei3(C^i^^n^o 

[0 2 9 0] ^^±tO i o fC LT. iij^mil (^H) 4 3 
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02. ELii4 3 0 4^t/^^4 3 0 5^^ib?:f^EL^ 
"^•hmjSL^fx^^. roEL^^Ii, m\^y—)\^Vi4\0 
1 -SU^H 1 ix— /v$^4 10 1 (;iJ:oT£S4 0 0 i IciA 
•9-^^^^ixfc;^7/<— $t4 1 0 2T'ffl^n. ^iK«'4 1 0 

[0 2 9 1 ] ;!S7^<— *t 4 1 0 2 i: LTfi. 
mtS (ft^6^{^ti^7^>^l/^S) . -t^ 5: :;/>:^><.«. F 
RP (Fi berglas s— Re inforced 
Plastics)^, PVF(7Ky "€=^^^7;^:^^^ 

j^^fznr^V/1-y^/i^j^^m^^^z.tfi^x^^o ^ 
^ /i'M.x^A.tdm^^<Di^- h ^m\^^^ z. t i,x^ 

[ 0 2 9 2] mu. EL^^^^^^,co^co;^lt;trr^:65;«7/^ 

-um^zr^t^ o m'^\z\tti ^<-'m'mmxfi\'^fhmi: b 

[0 2 9 3] ^fc. 4 103^ \.XVt^^mm\:. 

20 mm^fz\t.mm.\\:Mm^m\i^^^bt'^x^^ pvc 

y K) . y/U. y ^ h\ ^^K^r 

v-^^Jii. v-y^r-vl^jli. PVB (T^y tr::^/^:/^^ 

5r<t;5Sx*#^o ro^igW4 1 0 St^F^^FPicP^Mi^i^ 
® (^ff^L<tigg>ft;/<y ^A) ^5S(tT*5< ^EL^^ 

[0 2 9 4] ^fc. 5^E^$t4 1 0 3(D^\zy.^—^^^ 

&:^^m^'r^^<^yyrmt i.xmm4 3 o 5±i,zmm 

[0 2 9 5] ^7t. 15114 0 0 5 t^^:^^mti:7^yw^ 
4 3 0 7^^LTFPC 4 0 0 6 (cUM&^i-Si^^ 

ho i£il4 o 0 5fiiij^^4 0 0 2. y—y^mmW}\B}^ 
4 0 0 3su:^— hmmw}mm4 0 o 4{zmhinhm^ 

^FPC4 O 0 6{c:-e;t. F P C 4 0 0 6 tC J: ^gp^ 

^tm^^mzmm^^ho 

[0 2 9 6] ^/c. :$;||JS^JT*HI|1 >'^t^4 1 O 1 
(Dm^URrjF P C 4 0 0 6 iO— P <t 5 i-H 2 
-/UW4 10 4 <5r53:(t. E L^-^^^tIiE^twi?1'^;i^'bS 

^-r5^it^?^eoTv>e, C9LTIII2 5 (B) <omm 

L^^S^MliUJfe^Jl --4, 6—2 0. 2 2COV^-ftLO 

[0 2 9 7] c xmmm^<D^ (b ^zmmyj^m^mm%:m 
2e{z^ ±mmm^m2 7 (a) (c. (H]g§ii^iii2 7 

(B) t^^fo 1112 6. m27 (A) &l/(g|2 7 (B) 
50 (0 2 9 8] m 2 6(C*5l/^r. St^4 4 O 1 ±\Z^i'f h 
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tltz^^ y^^ymrFT 4 4 0 2ttm3 (C) CO n ^ 

-^^^/uMT FT 1 8 3^m\^^xmf^^ti^o ^i^tox. m 

^fz. 4 4 0 3T*^$n5iSII(i. :^^^y^>' 
i/fflT F T 4 4 0 2 h^^l4 4 0 4a, 4 4 04b 

[0 2 9 9] fj:^. :$:mmmx\'i^^^'^^l-MfS.mi$.7b-Il 

[0 3 0 0] ^fc. '^^V-^^TFT 4 4 0 20 K 

L-^ VSEH 4 4 0 5 KtmMMmWi T F T 4 4 0 6 (D^— 
h^^l4 4 0 7(C^^et)t-^i^$tlTl>^o /ct4b\ 
$fJta|l^TFT4 4 0 etilglS (C) COp^^^/U^TF 
T 1 8 1 ^^V^TJf^^^n-5o t^^oT, ^itOU^P>^(lp 
f^^^t-yl-MTFT 18 1 Ol?^0^^#0B,i-nf^^V\ 

[0 3 0 1 ] ;^-r i/^>^^TFT4 4 0 2:5^I/m^^J 
i3|I>^TFT4 4 0 6 (D±(Cfi^ 1 v-a >'lil4 

4 0 8:d5^ttibix. ■^rO±lc:|^J5i;!)-ib^.f^^±0ib)^4 4 
0 9 7i5?f^fiSc$n<E>o ^S>fb]^4 4 0 9^^^V^TTFT^:: 

[0 3 0 2] ^yt. 4 4 1 OfiSP^ag^J^;^^^?:^^®* 
mil (EL^^CO^^) T-fc«9. m»^^J^af ffi T F T 4 4 

0 6(o Ku^>^ia;^4 4 11 (cm*t6*3(-S^^n^o ill 
^^@4 4 10^ LT(i^>fti>r :^v^i^'^^^{b;^x^co 

hti:^mmm^m\^^^ :i tf)^x^ 

(0 3 0 3] (lj^m^4 4 1 0CO±(CtiE LJl4 412 

j^fi/^;;*^ ^mmmxitR (m . g (i^) , b (W) to 

-So iETiaASi LX 2 O nmJPO^:7>5^ 

uv-T-V- (CuPc) m^B^ft. ^OJi{::^7lf:^i: L 
T 7 O nmJlO hy^-S-^ry^y^ hT/U^ ^^'-t. 
^f*: (A 1 qa) ^^^^ttyba/illlit^ LTV>^. Al 

[0 3 04] J[^±COM(iEL^i: LT^V^5r ^ 

<OT'^-5^^EL*^3|SfcO-«?iJT*fcoT. mirPS^-TS 

A^€rg*(Ci^^^t?-frTEL;i {^^Rlf^<Dtii^<D 
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